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Present Automobile Laws Show 
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Lack of Uniformity 
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While Some Are Drawn Up in an Intelligent and 
Reasonable Form, Others Embody the Mistaken 
Ideas of Legislators Unfamiliar with Conditions 
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A Review of the Measures Now in Force 


REAT progress has been made in automobile legislation 
in the past year although there is still a great deal to be 
desired along this line. Last year there were nine states 


without any sort of an automobile law, while this year there is 
only one, our most backward state in this respect being Louis- 


are scarce although some of the states have statutes which 
show care in preparation. From this it would seem that some 
states have put through legislation concerning the automobile 
just because they felt that they must follow the lead of other, 
and, in most cases, more progressive states. In fact the main dif- 


iana. Those that have adopted new laws in the past few months 


ficulty with the laws of the present day relating to automobiles is 


are: Arizona; Colorado; Kansas: Louisiana; Montana; New _ that these laws have not been thought out on a logical basis with 


Mexico; Oklahoma and Wy- 
oming. In addition, twenty-five 
states have revised and im- 
proved their existing statutes. 

Lack of uniformity is. still 
the crying objection to the 
laws now in force although the 
tendency during the past year 
has been toward unifying the 
provisions in the different 
states. The changes that have 
been made by the twenty-five 
states mentioned and the laws 
adopted by the newcomers 
have resulted in much greater 
uniformity. 

Much progress is still to be 





a Fist National 
aoe | UO 















One respect in which the laws of 

nearly all the states show uniform- 
ity—the close connection between the 
speedometer and the check-book. The maximum permissible speed 


the requirements of such legis- 
lation clearly in mind both as 
regards the regulation of 
motor vehicles and operators 
belonging to that state and of 
non-residents. The best indi- 
cation that the laws in the dif- 
ferent states have not been 
constructed on a logical, ra- 
tional plan is the fact that they 
are not more uniform. The 
com'‘itions relating to automo- 
biles are much the = same 
throughout the country and 
therefore the variance of the 
measures in vogue in the dif- 
ferent states must be due in a 





made, however, not only as re- 
gards uniformity but in var- 
ious other ways. Many of the laws have been poorly thought 
out, not enough time has been spent on them in some cases and 
in others it is quite evident that the legislators who had the task 
in charge were not sufficiently conversant with the work in hand 
to frame up a satisfactory bill. Other measures possess the fault 
of being inadequate, and show that they were drawn without 
any clear idea of what the requirements of an automobile law 
are or what it should accomplish. Logically thought-out measures 


varies from 15 to 30 miles per hour. 
offense, the fines run up to $100 and, in some states, even more 


Above these speeds, for a first large measure to this fact. 


In making a study of the 
different laws there is one simple point on which all the states 
agree, and that is the requiring of the registration of cars, but 
beyond this point there is little concordance. The registration 
of chauffeurs and the granting of special licenses to dealers is 
becoming general. Only nine states have no provision for dealers 
while chauffeurs have to take out licenses in thirty, but in only 
nineteen of these are badges required. The average dealer’s fee 
is $25 entitling the dealer to use several sets of plates. 
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The maximum is that, exacted in Alabama 
where $100 is required. In most states the 
cost of a chauffeur’s license is very reason- 
able, being about $2, although in a few $5 
is exacted, but even this amount can hardly 
be considered a burden. Often the renewal 
fee is less than the initial one; for instance 
in New York state a chauffeur registering 
for the first time must pay $5, and from the 
end of that calendar year the charge is $1 
per annum, Examination of chauffeurs be- 
fore licenses are granted is the exception 
rather than the rule. In a few instances, 
any man who operates a car must have a 
license, whether he be an owner, chauffeur 
or a friend of one or the other, but this 
provision is made only by the minority. 


Minimum Age in Thirty States 


A minimum age for operators is specified 
in thirty states, the average age being 16 
and the lowest is registered by Kansas 
which sets the limit at 14. In most cases 
where the age limit for operators is less 
than 18 a special provision is made requir- 
ing a chauffeur to be at least 18. 

Thanks to the agitation carried on by 
the various automobile magazines and clubs 
throughout the country in the past, most of 
the states now offer more or less limited 
privileges to residents of other states. It 
is now possible to tour in almost any part 
of the country without being worried by 
having to obtain a new set of tags every 
‘ime a new state is entered. Only three 
states, South Carolina, Tennessee and 
Texas, do not allow some form of exemp- 
tion to tourists. In the latter state this can 
hardly be called an objection because the 
registration fee is only 50 cents. In most 
states reciprocal privileges are allowed, that 
is, the state gives the tourist the same 
treatment that his own state grants to tour- 
ists. In some instances, the tourist is only 
allowed a week or 10 days but, on the 
whole, the provisions are so broad that in 
touring one can almost forget that there 
may be a registration law to be complied 
with. 


Speeds Laws Becoming Reasonable 


The speed allowed is another point that 
is receiving more sane consideration in the 
formulation of the new laws. Most states 
have approached this subject in a sensible 
way and so the freak laws of a few years 
ago are not in evidence. It is becoming 
generally understood that a fairly high rate 
of speed can be maintained in the country 
without danger and so it is found that a 
number of the states specify 30 miles as 
the limit, while the average of all the states 
is close to 25. A few impose a restriction 
of 20 or less and one, South Carolina, for- 
bids traveling faster than 15 miles per hour, 
even in the sparsely settled tracts. Some 
states even go so far as to place no specific 
limit on the speed. But in almost every 
case, no matter at what figure the speed 
limit is put, there is a proviso stating that 
at all times machines must not travel faster 


than is reasonable and proper. Every state 
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| 4 . . - , Certificates Driver’s Fee 
State | Register With To Be Registered | Registration Fee | and Tags | and Badge 
Alabama....... \Secretary of State. .|Car and owner... .|$7.50 to $25. ..... .|One OR icine \$s; Badge.... 
\Car, owner and \Certificate and two 
Arizona....... \Secretary of State..| chauffeur......./$5to$10......... OTERO RS eee 
(Chairman State/Car, owner and Certificate, seal and 
Arkansas..... | Highway Com...| chauffeur......./$10.............. er $1; Badge.... 
Car, owner and Certificate and two 
California..... |Secretary of State..| chauffeur......./$2to$30......... I oes evemcecers $2; Badge.... 
Car, owner and Certificate and one 
Colorado. .....|Secretary of State..} chauffeur. ....../$2.50to$10....... _ ee $1; Badge.... 
Connecticut. . . \Secretary of State. .|Car and operator. ./$.50 perh.p....... TWO t0@B.........-- $2; Plate..... 
Delaware... ..|Secretary of State..|Carand owner... ./$5............... Certificate and tags|$5........... 
District of Col.;}Commissioner..... \Car MIN occ ones ocean < oe ere Certificate and tags|$2........... : 
\Car owner and \Certificate and one 
Florida.......|Secretary of State. . operator... ... Sr een OME 2.32. erg ae ors ey oe 
Georgia. ......|Secretary of State. .|Car and owner... |g¢2 TERR Se TS Seal and two tags. .|No provision. . 
ee \Highway Com.....|Carand owner... .|$15 to$40........|Certificate and tag|No provision. . 
\Car, owner an Certificate, sea! 
Illinois....... Secretary of State. | chauffeur. ....../$4to$10......... and two tags... .|$5; Badge.... 
\Car, owner and Certificate and two 
Indiana....... Secretary of State..| chauffeur. ....../$5to$20......... WES icaie cides $2; Badge..... 
TOWR. «ooo s00: Secretary of State. .|Car and owner... .|$15............4. Certificate and tags|No provision. . .. 
MORONS. ...5: Secretary of State..|Car and owner... .|$5............4-- Certificate and tags|No provision. ..... 
Kentucky. ....|Secretary of State..|Car and owner... . i$5 to $20........./Seal and two tags. .|No provision. . 
| Car, owner and) \Certifieate and two 
: |\Secretary of State..| operator....... \$5 es | ee eee 
‘Commissioner Mo-| | \Certificate and two|Operator, $2. . 
Maryland..... | tor Vehicles. . .+.|Car and owner... ./$5to$25.........| tags.........-- Chauffeur. $5. . 
State Highwa y|Car, owner and| |Certificate and two 
Massachusetts. | Commissioner...| operator....... OE oc eiccsch MMe Me neneeses ee ys 
| | Car, owner and| \Certificate and two 
| Michigan..... Secretary of State..| chauffeur.......|/$.50perh.p....... ee eee $2; Badge.... 
pe ~ i |\Car, owner and 
| Minnesota... .|Secretary of State. -| ek re PT wO tOes.. ...<..04.< S2: Badge...2.<. 
: \Car, owner and| |Certificate and one| 
Missouri. . ....|Secretary of State..| chauffeur. ....../€3 to$12......... i See: $1.50; Badge... 
Montana...... Secretary of State. .|Car and owner... -|82 AERP bee peter Pine \Certificate and tags|$2; Badge...... 
Nebraska. .... ‘Secretary of State. . \Car and owner... . |g2 saci eo eh aetianet aie \Certificate and tags} No provision. . .. 
'$.12 1-2 perh.p....| yi 
Nevada....... |Secretary of State. .|Car and owner... .| Minimum, $2.50... |\Seal and one tag. . .}No provision. . 
\Car, owner and| \Certificate and two 
NewHampshire|Secretary of State. . | chauffeur. ....../$10to$40........ pt SAE ae $5; Badge..... 
|Assistant Secretary|Car, owner and \Certificate and two|$2 to $4; Certifi- 
New Jersey...| ofState........ | wperator....... $4.50 to$1S.......| tags........... CALE. - 6 coe 
} : = aE ‘ 
New Mexico.. . |Secretary of State. .;Car and owner.... \$2 NOUNS ca sawcns \Certificate and tag|No provision. . . 
Car, owner and| ‘Certificate and two 
New York..... \Secretary of State..| chauffeur......./$5to$25......... | Te $5; Badge...... 
No. Carolina. . Secretary of State. .|Car and owner... ./$5to$10......... |Certificate and tag|No provision... 
No. Dakota... . Secretary of State. |Car and owner... ./$3............... \Certificate and tags} No provision. . .. 
| = 
Oklahoma..... \Highway Comm. .,|Car and owner... 168 ......660cscccses |Certificate SRD 3 No driver's fee... 
i | | 
| \Car, owner and| 
Oregon....... \Secretary of State. . chauffeur.... .. \$3 MEDOE. vaccines |Two WR Wesco $2; Badge... . 
\Highway Depart-|Car, owner and| \Certificate and two 
Pennsylvania..| ment.......... | chaviteur......... 3 tOSIS.. ... 600. -| WO os cirecccces $2; Badge...... 
\State Board Public\Car, owner and| |\Certificate and two 
Rhode Island..; Roads.........| operator....... fen ti G2S. . 6.605 ee SaRee sr  e 
So. Carolina. ..|County Clerk..... Car and owner.... $1 eer arena cca ee No provision. . ..-- 
| } — 
So. Dakota... [County Clerk..... \Car and owner... .|$3 or $6........../ a rr No provision. . .-. 
Tennessee... .|Secretary of State..|\Carand owner.... $3.  eceeceeeeses.|Certificate and tag|No provision.... 
PERO: \County Clerk. .... Car and owner... .|$.50 Be eo eee \Certificate and tag|No provision..... 
| ge 
i\Car, owner and | 
En Secretary of State..| chauffeur... .... - |$2 Saige icelandic eo |\Seal and one tag. . - |$2; Badge.... 
\Car, owner and) \Certificate and two 
Vermont......| Secretary of State..| operator........ |$1 eae i Meee $2; Badge.... 
Oe \Car, owner, opera-| Certificate and one 
Virginia. ......|Secretary of State..| tor & chauffeur..|.$5 to $20........ ee $2.50; Badge. . 
Washington. . . Secretary of State..|Car and owner... ./$2.............-. Certificate and tag|No provision. .... 
West — \Car, owner and| 
Virginia. ..... State Auditor. .| chauffeur. ... 
| 





— 


...|No fee; car istaxed.|Twotags......... 





Wisconsin... . .| Secretary of State. . 


\Car and owner... 


| Se eae, Certificate and tags 








Wyoming. . 


.|Secretary of State. .'|Car and owner. 





a es ‘Certificate and tags 





Louisiana is the only state which to date has had no state law. 
declared invalid and no new laws have yet been enacted. 


No provision . 


In Mississippi and Ohio the state law has 


\$2; Badge.... 


Local provision . .+: 


een 





No pi 





M... 


No pi 


Hu... 


Opera 
Chau! 
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ae 


Opera 


No p! 


Opere 
Chau! 
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fee Age of Dealers’ Fees | Exemption of License Year Speed Limit in | Fine for Lights has special regulations, for the ghd 
ge Driver | Non-Residents| Country, m.p.h.| Speeding thickly settled portions. Generally one limit 
a en |_ = : an 
ae |$100; Extras $1..'Reciprocal. ... .|Oct.1 to Sept.30/30............ SS ' \Standard*..... is set for suburban districts and another 
. oe. Reg. o dup-| F Dec | | for the cities. 
€g. one Car; dup- \Jan. 1 to lec. \ : e ° 
No provision..| licates $.50.....|Rxempt....... ‘ete eee Barter ter a Standard * The fixing of heavy penalties for running 
—~ —~ j— | | } } . . 
| \Jan, 1 to Dec! lem: wie away after an accident and for a driver 
a “ee I conn sane: \Exempt....... ie Sees NE ees ceca |Not over $200..;  frontt | operating a machine in an intoxicated con- 
a _. _ |$80 for 53 $10 in| wena dene diac! | dition’ is becoming more general, about 
v" } | j } ? . * . + . 
ee No prison! excess of 5..... |Exempt . <iciatecly | MNS carers 2 Pacha aulal c stactei ate Not over $100. . Standard thirty states having statutes making the 
i aaiascihlti les \. Jan. 1 to Dec.| _ sy | . former a serious offense and twenty-five 
see No p $ = Pere ier a «OOdayeperyr..| FSl.c.ccccees |No provision., -|$25 to $250... . Standard states doing the same with regard ‘i the 
tetee 18... 2 yh Bao aruie oa |Reciprocal. ....|Jan. 1; Dec. 31)25............ | Not over $500. . Standard * latter. 
= 16... +++ ++ \$5 percar....... \Ticense; No fee,|Jan. 1; Dec. 31/20............ $10 to $200... . Standard * Ten states require the registration of all 
A See |82.........----. [Reciprocal ....|Perennial......|20............ INo provision. . .|Front and rear. self-propelled vehicles while the rest ex- 
mA a | | easels endl cm + hhhe clude certain classes of machines. Traction 
s No provision. .|No provision... . ./30 days per yr. .|Perennial......| proper... .../Not over $260,,| front engines and road rollers are generally ex- 
* cists’ No provision. . ...130 days per yr. .|Perennial .....{Reasonable. .. .| Varies Viatriores \Front and rear. empted, thirty-four states making no pro- 
™ No provision. . |$35; duplicates $1.!Reciprocal . ....(Jan. 1; Dec.431)30 “Serr |Not over $300... |Standard * vision for them, It s also common to al- 
——Sa | | ans ae ae | | low fire engines, police patrols, and ambu- 
as | an. ce) ec. | . . 
a! IB... se eee ee $5; duplicates $1..|69 daysperyr..| 31.......... saa aaa \$200.......... |Standard* lances to go without license tags and a 
7 * ~ \Jan. 1 to Dec.| number of states in addition place munici- 
wes ois Emes= 16 0n sees $25; duplicates $1. Reciprocal. ... «| 3h... sees I coisas cel re |Standardt pal vehicles of all sorts in this category, 
iacguson cee provision. .|$15; duplicates $1.\Reciprocal . ....|Jan. 1; Dec. 31/25 bra ese haan tari Not over $100.. Standard * this list including, sprinklers and the like. 
— oe —_ ae '30 days per yr..|July 1; June 30)25............ Not over $100,.|Front and rear. It is also interesting to note in this con- 
aan re Reni SS | nection that two states, Iowa and South 
l.. No provision. .|Register 1 car... . |Exempt....... Wear from isswe|20..... ../.... 0.60: Varies........|Standard * . ‘ ° 
BORER SEES lea5 for 5: dupll | Hy = | | Dakota, do not require the registration of 
é ; 1-} \Jan. 1 to Dec. | | ; i 
ic ccmdouietes | cates $.75......|30days....... Meee "Sere |Not over $50.. . Standard * commercial vehicles. 
— | | — 
se Operator 16. ../$24 for 4; dupli-\y pon-consecu-\Jan. 1 to Dec.| | \One white front : 
5... Chauffeur 18..| cates $6....... tive whe. peryr| 31.......... ee Net eves Seth. ee tek vane Three Lights Standard 
$25 for 5; dupli-| \Jan. 1 to Dec.| 7 | | Uniformity in the matter of lights, horns 
be a... sa Anda ne Bi" cates $5....... ;10 days per yr. a] sie a ssreraceses ohn doe brace |Not over $100.. Standard * and brakes is noticeable, most states re- 
nay - | \ _ . . . . 
a weed dupli-'Reciprocal to 90 Jan. 1 to Dec. | : quiring two lights in front and one in the 
————————— ...-onboar Rec antorbt: seh RRA MEARNS spine rear, and also specifying that a horn and 
Operator 16... : Jan. 1 every 3d! : i 
2° Chauffeur 18..|$10; duplicates $1. 39 days peryr..| yr. to Dec. 31/25........ _..| Varies. ....e.. (Standard * adequate brakes be -fitted. Some tii 
a - ~ : Jaa! only one light in front and others, in ad- 
‘ | |Feb. to Jan. | | | o,° ° ° 
a Sere $10; duplicates $5.!39 days peryr..| 31........-. er ..:.,.|Not over $100,. Standardt dition to having a rear lamp showing red, 
peace No provision. .|$10 for each type.|Exempt.......{Perennial. .....|Re-sonable..., $50 and $100... Standard * stipulate that it must illuminate the rear 
a + ak aide he | number with a white light, but no state 
i... 1G. oc ceneese of each type. ./309 days per yr. .|Jan. 1; Dec. $1)25 BE vomvaesins .!'Not over $100.. Front and rear. ' requires that more than three lights be 
2 ee Reg. 1 of ea. type; Jan. 1 to Dec.|Reasonable and used 
n.. \o provision..| duplicates $1.. ./39 days per yr. Ds esveswarnss | proper......|Not over $100... Standard * , a 
— | ee Some rather unusual provisions are 
wpere ee \Jan. o Dec.| ‘ ee ; 
oes: ious 18,.(00Sfor6.........lsedevegeryr..| 38.....+--.- los............|Not over $100,. Standard * noted. For instance, anti-skid devices are 
Certifi Not over 5 sets; Jam. 2 to Dec. = prohibited under certain conditions by nine 
neering 16.. eveececees $5 perset...... ROCITOORL..0.5) Dbicsciesc cass SE csdorereiss siiaetess Not over $100.. Standard * states although these allow the use of such 
n Meese. ee -+++|60 days per yr. .|Jan. 1; Dec. 31|No provision...|No provision. . . Standard * devices when safety requires. Mufflers are 
$15 for 1; dupli- Jan. 1 to Dec.| required by ten states, while two specify 
eoees a ininecaese. cates $1. ‘+++ ++|Reciprocal. — 5) BE eee Not over $50... Standard * that the exhaust shall be turned upward 
n...- §16.........../$10; Extras $1.../Reciprocal. ....|July 13 June 30)25............|/Not over $50... Standard * and two others have laws against smoking. 
n...-..§No provision. .|No provision... . -|Exempt..... sp, WS ES SESS owas Not over $50... |Standard * 
fee... J Xo provision..|No dealer's fee.. .| Not exempt. nm Jan. 1; Dec. 31\No speed limit..|No provision... No provision Four States Limit Weight 
A $10; duplicates | ~|Jan. 1 to Dec.| Besides these, there are several special 
ones aad setecccees $2.50......... \30daysperyr..| 31........../25............|/Not over $50... |Standard * limitations that are interesting. New 
Jan. 1 to Dec.| ersey, Vermont, Washington and Massa- 
ween Dientlvialanesareny ee ++:|10daysperyr..| 31.......... PE essai ie $10 to $25.....|Standard+ teint limit the total oma sini tte taal 
Year from date} | \One white front : . : ’ 
—— 16,..........|$50...........--|20daysperyr..| of issue......|25............/Not over $500..|One red rear a inch _ width rs wg 6g gnc 
a = a oe : is a fair example of these, the maxi- 
m...---§ No provision. .|No provision... ..|Not exempt. ...|Perennial...... Bary tyiniagiacg ares ous {$10 to $100... .|Front and rear, _ a P . ‘A 
ae | ; | mum allowable weight being 25,000 pounds 
eet |$10; duplicates $1. Reciprocal... .|/Jan. 1; Dec. 31/25.............. Not over $100.. Standard * and the allowable load per inch of tire 
Move No provision... |No provision..... Not exempt. ... Perennial. — oe 4 . $25 to $100... .'| No provision width being 800 pounds. 
n.....-—f\0 provision:.|No provision... ..|Not exempt. .../Perennial. ......18............ |$5 to $100. . .. .|One lamp Pennsylvania is the only state that sets 
ma 3 _.  |$2 for each type; ca oo scar a maximum on the width of the vehicle, 
se ee a Se ee... -. -|Perennial......|20............/Waries........|Standard* but in this state 100 inches must not be ex- 
or | : Year from date , 5 ceeded. 
vee 40 prov ision. . [$25........ vee Reciprocal. ....; of issue....../25............|Not over $50... |Standard Many ether tects of ered con te - 
# = 2 non-consecu- * : : 
ge.. No provision. .|/$50............. tive wks. per yr. Jan. 1 to Dec. 3126............ Not less than$10/Standard* + tained from the ia a iat table which 
ee cae ae eet —|- — gives the main points of the laws of all 
mM. « «2 BNO | TOV —- O provision. - + ++|Exempt RN Sere en June 1; May 31/24........ vee Sans Front and Rear jon in Ai studying this. table it 
No provision...|No provision.....|/Reciprocal. ....|Perennial......'20....... ....|Not over $100.. Standard * must be concluded that the Present diffi- 
ee | | : = culty with automobile legislation is a gen- 
EG, et |Exempt....... Le a |) nr Not over $100..|Front and rear 2 = 4 
—— | 2 — ss eral lack of uniformity between the various 
oe <= +. No Provision... Exempt... Jan. 1: Dee. 31 Reasonable... Not over $100. Front and rear_ laws, largely due to the insufficient care 
las Pee wo adequate white lamps in front and one rear lamp showing a red light. H - i i i 
{Same as above, except that license numbers must be shown in the lamps. and skill expended in their formation. 
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Exhaust Gas Analysis for Economy 
W hat Carburetion Is—Part Ill 


By Herbert Chase 


@ Continuation of report on tests conducted by THe AvtToMoBILE and a complete table of the results of the analyses of the ex- 


haust gas samples which show widely varying degrees of efficiency of carburetion and combustion in the cars tested. 


Average 


ton-mileage obtained in the case of trucks greatly exceeds thatof passenger cars. Correctness of mixture determined by figures. 


NE of 


—_~ 








the 
an 


most important uses 


which exhaust gas analysis 
‘ , SAMPLE OF GAS 
serves is evidenced by the curves, 


Fig. 2, shown at the lectures of Prof. 


CONNECTED HERE 






[V. If the exhaust is free from CO 
and contains more than 4 per cent. of O., 


the mixture lean and gas 


LEVELING 
BOTTLE 
~~ 


is too more 





ir 


Watson at the Royal Society of Arts. 
London, Eng., in 1910. These were plot- 
ted from the results of a large number of 
analyses and show how the products of 
combustion varied with the different ra- 
tios of air to gasoline. 

Prof. Watson states that it is possible, 
by making an analysis of a sample of gas 
taken when the motor is running under a 
certain set of conditions, to determine by 
the use of the curves, the relative propor- 
tion of gasoline and air which the car- 
bureter furnished under that set of con- 
ditions and from these results to resct 
the carbureter in such a way as to get, 
within reasonable limits, the proper 
strength of mixture. This is doubtless 
true when the combustion is complete or 
as nearly complete as the quantity of oxy- 
gen present will admit of it being. It 
does not appear to hold, however, when, 
in spite of the fact that sufficient oxygen 
is present, combustion is net completed. 

Prof. Watson states further that oxy- 
gen and CO are never found together, ex- 
cept in the smallest quantities, in the exhaust from the four-cycle 
motor, but with this statement several other investigators, includ- 
ing the writer, are not in accord. The tests made as a part of the 
present investigation by THE AUTOMOBILE, show otherwise as do 
also others which the writer has made. 





























Fig. 
ratus. The gas is passed consecutively into 
the three pipettes at the left and volumetric 


And there seems to be 
a very logical explanation for this condition—namely that all 
the molecules of CO do not come into contact with the molecules 
of oxygen within the limited time during which the temperature 
and other conditions are such that combustion will take place. 


Four Rules to Follow 
It appears reasonably certain that the following rules can be 
followed without error: 

I. If the exhaust contains both CO and O, in considerable 
quantities (say more than 1 per cent. of each) the presump- 
tion is that the gasoline and air were not well mixed, either 
because of inadequate spraying, condensation, or insufficient 
heat for vaporization. 

II. If CO appears in the exhaust without more than a trace 
of O, being present, the mixture is too rich and the supply of 
gas should be cut down. 

III. If the exhaust contains only a trace of either or both 
O. and CO the balance being CO., the combustion is com- 
plete or substantially so. Probably a slight increase in the 

air will decrease the gasoline per horsepower hour. 








1—Orsat exhaust gas testing appa- 


measurements of the constituents made 
the burette at the right 


should be admitted. It should he noted 
that the curves, Fig. 1, indicate that when 
the exhaust contains 4 per cent. of O,, II 
per cent. of CO., and no CO the ratio 
of air to gas is 17 to 1,—the ratio which 
Professor Watson found in his experi- 
ment gave the maximum thermal effi- 
clency. 

In general the nitrogen which enters 
the motor as a part of its charge of air 
constitutes about 85 in each 100 volumes 
of exhaust gas. Since it does not enter 
into the which take 
place within the engine cylinder, its pres- 
ence can be neglected in so far as the pur- 
poses of this article are concerned. Hy- 
drogen and methane are seldom found in 
the exhaust from a four-cycle motor and 
when present the quantity is so very small 
that their presence may safely be con- 





chemical reactions 









































sidered negligible. A quite different set 
of conditions enters in the case of two- 
cycle motors, consequently the rules laid 
in. down and the discussion preceding them 
must be taken as applying chiefly, and in 
some cases exclusively to the four-cycle 
type to which all the motors here tested belong. 


CO Is Very Poisonous 


Beside the inefficiency resulting from incomplete combustion, 
there are other disadvantages in having carbon monoxide in the 
exhaust gas. One serious consequence which may result under 
certain conditions is the possible poisoning of persons who in- 
hale the gas for a considerable length of time. CO ts very 
poisonous when not diluted with other gases and the effect is 
only less in degree when it forms but a comparatively small 
proportion of the gas inhaled. The evidence of poisoning may 
be nothing worse than a hard headache, but persons who work 
every day in ill-ventilated garages, the atmosphere of which is 
seldom free from the gas exhausted from motors, may easily 
suffer more serious consequences. 

Imperfect combustion is also the cause of a foul smelling and 
often of a smoky exhaust. It is a well known fact that an 
aver-rich mixture causes black smoke from this cause. 


Overheating the Exhaust 


In cases where the exhaust leaving the motor contains both 
oxygen and CO as a result of poor mixing, the combustion may 
continue in the exhaust pipe and cause the latter to become ex- 
cessively hot. This overheating often results in scorching the 
paint on parts adjacent to the exhaust pipe and may under cer- 
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tain conditions cause a serious fire. All of which are arguments 
in favor of securing the most complete combustion possible. 


Analyzing the Gas 


The table, pages 444 and 445, contains particulars of the cars, all 
the data obtained during the road test, as well as the results of 
the analyses of the gas samples taken. 

The gas was analyzed in a three-pipette Orsat apparatus, Fig. 
I, the exact quantities of CO., O, and CO being determined by 
bringing the gas consecutively into contact with the three ab- 
sorbents in the pipettes 1, 2 and 3. In the first of these is a so- 
lution of caustic potash, KOH; in the second is alkaline pyrogal- 
late, while the third contains a solution of cuprous chloride. Rub- 
ber bulbs are provided in connection with the pipettes and may 
be used to agitate the solution within and so facilitate absorption. 

On passing into the first pipette the CO. in the sample of gas 
will combine with the KOH. The remaining gas is then meas- 
ured in the burette and passed into the second pipette. The 
alkaline pyrogallate here absorbs all free oxygen present in 
the gas. Another volumetric measurement is then made. The 
decrease from the previous reading will show the percentage of 
O, absorbed. Thus if the first reading was 9.5 per cent. of CO, 
and the second 11.2 the difference, 1.7 per cent. is free oxygen. 

The CO is now removed by admitting the remaining gas to 
the third pipette where the carbon monoxide combines with the 
cuprous chloride. The decrease 
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followed bearing these letters on the profiles Fig. 3. They en- 
able the reader to see at a glance the profile of the route over 
which the passenger cars traveled while using the quantity of 
gasoline indicated in the first of the five vertical divisions de- 
voted to each car. The lines marked J and K denote runs of 2 
miles each made largely in traffic similar to that on Fifth av- 
enue where frequent stops are necessary, the exact course fol- 
lowed not being designated on the map but being the same for 
all the pleasure cars. 

The letters L to Q at the right of the same table indicate the 
profile of the course the trucks covered while using the quantity 
of gasoline indicated in the adjoining columns. 

At the left of the section devoted to the record of exhaust gas 
analyses is noted the condition under which the respective 
samples of gas from the passenger car motors were collected, 
while at the right is a similar notation for the samples from the 
truck motors. (The analyses were noted in the order taken and 
bear a similar number I to 9, given in the left-hand column of 
last two sections). 

In order to make the results clear to those not used to such 


data as is contained in the table it will perhaps be useful to 
analyze these figures and point out in the light of the foregoing 
discussion the reasons for the conditions existing and the remedy 
when the condition may be improved by means familiar to those 
who have studied the subject. Separate reports on the results of 





in volume is again measured 
in the burette thus determining 
the percentage of CO present 
in the sample. 








The remaining gas consists 
of nitrogen with a possible ad-. | 
mixture of hydrogen and some | 
light hydrocarbon such as me- | 
thane. The two latter are sel- 
dom found in the exhaust 
from a four-cycle motor and 
when they appear the _per- 
centage is small. Consequently 
we need not give them serious 
consideration in this very gen- 
eral treatment of the subject. | 





each car, as tabulated on pages 
] 444 and 445, follow: 


Performance of No. 1 


First let us consider Car No. 
1 which has a_ four-cylinder 
motor of 3 3-4-inch bore and 
5 1-8-inch stroke fitted with 
the manufacturer’s own design 
of carbureter. The inlet mani- 
fold of this motor is cast in- 











side the -waterjacket of the 

| motor so that it is kept warm 

ae at all times and condensation 

Sea should not occur. The gas 

B® te U 0 — analysis would, therefore, be 





For the most part the material 
in the tables is self explana- 
tory, but will yield some food 
for thought to those who are 


ratios of air to gasoline 


17 te t 14 5 
RATIO OF AIR TO GASOLINE 


Fig. 2—Curves plotted from tests by Professor Watson which 
show the relation between the products of combustion and the 


_} expected to show but little CO 
providing the proportion of air 
to gas is correct, and the mix- 
ing thorough. 

The column headed O: 





interested in the production or 
operation of efficient automo- 
biles. 





Story of the Tabulation 


‘ shows that only a trace of 
oxygen was found at any time. 
The mixture was _ therefore, 
never very lean. In only one 








Each of the fifteen vertical 
columns contains the data of 
one car designated on the first 
line by number, the first twelve 
columns being devoted to the 
passenger cars and the three 
remaining to trucks. The up- i 
per half of the 











case was there less than 11 per 
cent. of CO: which of itself in- 
dicates pretty good combustion 
since with this percentage of 
COs: present there can be but 
little CO. In fact it is seen 
that the average percentage of 
CO is a little less than 1.4. 
With these proportions of 
CO:, O., and CO we find by 














table gives tao . 
the particulars of the various i G 
cars tested. The lower half is moe a 


divided into three horizontal 





sections, the first giving the 
gasoline record; the second 
the exhaust gas analysis; and 
the third, the conditions ob- 


reference to Professor Wat- 
son’s curves, Fig. 1, that the 
oe average ratio of air to gasoline 
A was in the neighborhood of 13 
to 1, a little under the theo- 














taining when the _ respective 


retical quantity necessary for 
perfect combustion. 








samples were taken. 

The letters A to I at the left 
of the gasoline table refer. to 
those portions of the 


were made. 


route the sections indicated 


Fig. 3—Profiles of the sections of the route over which the tests 
The reference letters correspond to those appearing 
on the table, pages 444 and 445, opposite the results obtained on 


= The obvious conclusion is 


that a little more air would 
have produced better combus- 
tion. However, a little might 
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Complete Results of Exhaust Gas Analy 











Noumper or Car 1 
ree Cloudy 
TEMPERATURE.......... 77 Degrees 
BAROMBTER............ 29.7 
Houmiprrr......... a 70 per cent. 
WEIGHT ON TEST........ 1.87 tons 
Timms (REAR).......... 34x4 
Trees (FRONT)......... 34x4 
INFLATION, REAR....... 70 Iba. 
INFLATION, FRONT...... 70 
GEAR RATIOS, FIRST. .... 13.88 
GEAR RATIOS, SECOND... . 6.4 
GEAR RATIOS, THIRD. . .. 4 direct 
GEAR RATIOS, FOURTH. . . 2.96 
No. OF JETS, CARBURETER One 
AIR INTAKE, (HOT—COLD). Cold 
WATER JACKET....... ‘ (Not used) 
MoToR BORE—STROKE. 33x5} 

NUMBER OF CYLINDERS. . : 
VALVE POSITION..... One side 
SPARK PLUG POSITION. . Over intake 
PLUGS PER CYLINDER... . One 
OILING SYSTEM......... Splash 
WATER CIRC., PUMP... ... Gear 
THER. SYPHON wea 
DE a ncuccecoeses a, ee 
PIED. < cicccccccvese Mea 
6 S) SD i<<|/ 23/8 ladle iS6 
Sis | 2 |ad} * 32|" 142 
m1. | © laelS lagincladiae 
418 |) @ |98| 8 |Seigeis"\25 
ele |s \|gzla is s&s laé 
sjsgiCr ef e€ 
| 
A L 3.5 | 1.33 |.016,22.2/41.5) 1 
B M 1.17) 3.75 332.3) 15 
Cc N 1.73 | 2.38 7.031.8) 15 
D O |2.0 |0.75 
E P 0.4 |1.0 }. : 
b Q |3.87/0.64!..../.. 
G 12.4 | 15. |18.1) 15 
H 0.47 |.09 | 5.2! 9.7) 14 
I 7.08 21.1/39.4) 20 
J 2.0 12.9|24.1| 20 | : 
K | 2.0 114.8/27.7| 15 | 3 
| 





Tests A to K inclusive are 
cars; L to Q are trucks 
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SPECIFICATIONS OF CARS 





SSENGER CARS 


























2 3 4 6 7 
Clear Clear Clear Clear Clear 
80 degrees 85 degrees 65 degrees 75 degrees 82 degrees 
29.6 29.76 30.06 a Pe 
4 per cent, 57 per cent 54 per cent. 80 per eent 75 per cent 
2.7 tons 22.65 2 34 2.42 2.55 
37x5 36 +4} 36 13-16x5 5-16 37x5 36x5 
37x5 36+4 36 13-16x5 5-16 36x44 36x4 
80 85 85 90 
80 80 85 80 80 
13.88 10.9 12 12.65 8.93 
6.42 5.5 6.5 7.1 5.32 
4 direct 3.7 5 5.44 3.62 
2.96 2.7 (direct) 3.25 (direct) 3.3 (direct) 2.59 (direct) 
Two 2 1 2 
Cold Cold Cold Hot Cold 
(Not used) No No Yes Yes 
44x53 53x5] 3.54x5.51 4}x4? 43x53 
6 8 6 6 
One side One side One side Both sides Both sides 
Over intake Over intake Over inlet Over inlet; over exhaust | Over inlet; over exhaust Over inlet 
One One One Two One 
Splash Pump Pressure Pump Splash and Pump 
Gear Centrifugal Centrifugal! Centrifugal Centrifugal 
| & H.T. dual H. T. mu. H. T. Dual 
Mea Bosch Bosch Bosch osch 





Gas. Gas 





| | 

le I8 we |. 
E ledif jels 
3\20| aa | a = 
a a a| ad |o R 
BS iseie ials 
= Se |2]0 

z 
‘ 6.6/17.8) 10 | 3 }.2 
345/10.9)29.4) 15 | 3 4.7 
10.6/28.6| 12 | 3 ].2 
5.4,14.6/25-30) 3 ].1 
11.8/31.8] 15 | 3 [1 
5.8/15.7| 20 | 4 }.1 
12.634 | 20 | 4 |.27 
2.6) 7.0; 20 | 2 }.16 
12.2/32.9| 20 | 4 |.73 
8.3/22.4| 20 | 4 ].30 
9.5'25.7} 20 | 3 }.33 





~ MILES PER 


i) 


NNN Doe 
on 


| | 
EE 5 
|S < 
s|ES) Q Es 
Oleg) 3 
io ™|s 
15.5 |12.5) 15 
4.7 10.6) 15 
| 8.5 |19.2/20-15 
4.4|10 |20-30 
8.0/18.1) 15 
5.3 |12.0) 20 
18.9 |20.2} 20 
|2.9| 6.5} 20 
9.7 |22.0| 20 
16.7 |15.2) 15 
6.1 23.8} 20 
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Trans. Gear No. 


Gats. Gas 
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A Record of the Gasoline Consumption, Miles Per Ga 


6.6/15.4' 15 
9.3/21.5) 15 
8.5 19.9|15-20 
6.0 14.0)20-30 
7.7|18.0) 15 
4.911.5| 20 
9.6 22.5, 20 
‘12 | 3.9) 9.1! 20 
11.2)26.2} 20 
8.3|19.4, 20 
&.7'20.3) 18 
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| 
g | |S g 6 
‘ A = Zz 
a\— jssif (o|2\2 \esié - 
|g si=Ol oe lal. lg slaSl ge & 
PRE GET een ERE GET Eee 
5 |S alle \Zio ls ig" 5 
| F & 
= | ie 
| | j | 

5.3 |12.8} 15 | 3 |.165| 5.0/12.8| 15 
5.2|12.6| 15 | 3 11.7|29.8|15-20 4 
7.4 |17.9]20-15|2-3 11.3|28.8]15-20 4- 
6.0|14.5|20-30) 3 |.10 | 7.5/19.1/20-30 4 
6.2|15.0) 15 | 3.15 | 6.7|17.1) 20 4 
4.3104) 20 | 4 }-13 | 4.9]12.5) 20 | 4 
8.6 |20.8| 20 | 4 |.28 | 8.6|21.9| 20 4 
3.1 7.5| 20 | 2 |.155| 3.0] 7.6] 20 | 2 
'855| 8.3 |20.1| 20 | 4 }.61 |11.6|29.6) 20 | 4 
'25 | 8.0|19.4|15-20| 4 |.195/10.3/26.3/10-15. 4 
“295| 6.8 16.4|15-20 4 |.295| 8.9]22.7|10-15) 4 


xhaust Gas Analysis Made on Each of the Cars 











| 
| 


co CO: CO | ® | CO: co CO. | CO | CO, | co | O02 | CO: | CO | O: 
—, | 

— 
2.4 1 | a6 | eet So | 82} 2s 6.5 | 2.6 | 5.5 4.7 | 2.8 | 6.5 3.4 | 2.9 8.0 | 1.6 | 4.4 
0.0 11.1 | 2.4 | 0.3 7.0 | 4.6 | 0.9 7.9 | 98 | 3.1 a eS Seren Dee cae 12.7 | 0.8 | 0.2 
2.5 10.6 2.5 | 02 | 5.8 | 5.7 | 0.9 8.6 | 3.5 | 1.8 1.6 | 0.8 1 | 3.6 | 1.8 | 11.8 | 0.9 | 1.0 
SG S'S) Seal Reece Betakate 5.3 | 6.8 | 0.5 $3 | 42 | Os 26 | 03 ©} at | &y ts | ro | os 
1.5 ,| 42 | @3 7.6 | 4.3 | 0.4 9 142 | 63 0.0 | 0.9 9 |-3.8 | 0.4 | 12.0 | 1.1 | 0.2 
0.1 8.0 43 | 04 | 68 | 61 | 0.6 9.2 | 29 | 0.5 0.0 | 2.6 @ | 3.7 | O06 | 18.6 | 1.4 | 02 
1.0 oe | 3.6 | O3 7.4 | 4.7 | 0.4 3.6 | 3.9 | 0.3 00 | 3.0 7 1 36 | 68 | 10:8 | 1.7 | O28 
0.8 16 | 68 | 04 | 83 | 3.6 | OS is | ss | 2 | 0.0 | 3.5 G6 | $0 | G4 $8 | 26 | 63 
1.2 4 #668 | 04 72 | 44 ! 0.8 4 | 22 | 0.0 0.0 | 4.0 9 | 3.6 | 0.4 8.8 | 2.9 | 0.3 
Positions of Throttle and Spark, Gear Used, R. P. M. of the 
= a -| D & 4 | & ra n S | Q | g sl 

& Bele ¢ & Seilaidc| & Helalsoc | & Belal|s Bm lo  & a a |S 
S - SebIieL IA S a5 A ° JSbie i = a5 D Ser | ° ™ sf S ° i 
Swe SS/E 7 = ze SBIE 7 S&S wesslE |= = lxyessle |= =8 “ SiwcSsl— |* |S lve tk 
wi2e -=12\'2 S| <3 “ Sigiciss8 is | a :|28 ue:) S| 2 “a Zo |<2° Mio | -ia@l. 
2G SelB s = Sl gel 3 3 delgelG |S 2 aa gel = | = Sele) SS Beigel & | 3S laa |e 
+ emi | & | As Rape | & Fs Bape | = | os eEIE | 2 BE ie a | BEI& | 2 |e; iP 
x a | a a = ae va) fe a D Be D ‘od | p 
Full éslaxecl en © Bes. ease bg LORE ae Pattee \ tals ais tochgnal nla eet cent eas bala MocaiStaielacatraee dia m ofees 
; Ad -3: 300“ {0-10)....| 1-3 ..+. 0-10 0-3 ae ane 0-10 1-4 a paces 0-1! 

364 
3| 364 “ | 10 S 1 e..c. heh, i beer pee 10 aan ere | 10 
x . a Ss | Me... 3 | 684. i 3 15 B-16) 4 |... lee. | 19 

3/910 “ | 25 3 | 690... 3 910. ge abe SOE | # bene hece 

3 1090 «6 =| 30 3 {1085 .... wae ie ee ee Re > CE See eee 

4/544 * | 20 3 | 600.... 4-3 910. a eee Ee 20] 3 | 4 |.../3A 
2/1160 “ | 20 2 1024... 2 1180. ) of rk US or Ee Pe 
2/1160 “ | 20 2 11024.... 2 ? FA} 2073 | 2 | 3 ea 
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SPECIFICATIONS OF CARS TRUCKS 
8 9 10 ll 12 13 14 15 
Clear Clear Clear Clear Clear Clear Cloudy and clear Clear 
80 degrees 80 degrees 67 degrees 74 degrees 72 degrees 64 degrees egrees 75 degrees 
29.96 29. 30.02 30.12 29.96 30.01 30.22 30.22 
38 per cent 60 per cent. 48 per cent. 47 per cent. 60 per cent. 50 per cent. 62 per cent. 90 per cent. 
0.925 2.19 2.01 2.32 1.66 11.07 t 7.79 
30x3 36x44 36x43 37x54} 34x4 42x5 dual 393x4 dual block 39jx4 dual block 
30x3 36x44 36x44 37x54 34x4 36x6 (single) 36x6 dual block 36x6 dual block 
60 85 85 90 80 Solid rubber Solid rubber Solid rub 
55 85 78 90 80 Solid rubber Solid rubber Solid ru 
13 11 12 ... ae ao 42.65 24.34 34 
4 53 5.57 5.7 7.05 21.85 14.8 14.8 
Bebe 34 (direct) 3.3 (direct) 3 (direct) 3.45 (direct) 13.9 8.64 8.64 
s ot ia voneee , oe — Fy ogee BR 
Hot Hot for Ist jet; cold for 2d Cold Hot Hot Cold Cold Cold 
No Yes Yes (Not used) No Yes Yes Yes 
34x33 43x54 43x5 5x4} 43x44 5x6 44x6 4}x6 
4 4 4 6 4 4 4 4 
One side Sliding Head Head One side One side One side One side 
Over inlet Head Side Side Over intake Over inlet Over inlet Over inlet 
One ; One One One One e One One 
imp Splash Splash and Pump Pump Pressure Splash Grav. and Pump Pressure Pressure 
eee. Centrifugal! Centrifugal Centrifugal $f §— ...... Centrifuga Centrifugal Centrifugal 
a i iene om ae eel tlle! CUCUC<Cit«<‘ia SC 
| i & ol eT. Tf. =F. H. T. Duplex uF. H.T. H. T. 
Bosch Bosch Bosch Bosch Bosch Bosch Bosch Bosch 
e e 
iles Per Gallon and Miles Per Hour of Each eniiant Gn and Truck 
Z e 12 .| \g le 12 $ 2 |g .| |g ‘2 lg || |S e lg is ~\e |@ | iS le | | B e |8,| & 
A SPS ese (e/a |b jesif (2/3 8 jesif je[ aif jesif 2/3 (Eleaf jeilg |F lasié las] g if jesif jasig it jes | 
a & ‘ g |=) oe | & ~ |e Z|=S)| oe |S © e529] oe | a ~ |p 8/25] od | 8 ~ |e tl] oe a : g3\=C lee | 3 g 2\=O| 98/5 a : 2 2\=S| aa & 
FF Pe eeleg 21S] 8 Asien) 21S] 3 (BSieg) 8 |S] 3 Scleg BF |S] 3 (8Pleg BRIS g [Sele eB /25) g [asia P12 3 ge°l28i2" |e 
& |= |e |e B 5 } | | | | it 
CT ee ees Se ee eee ee Ae Ee ee eee See ———'-} -|-|—'— FqR- I - Y 1 om 5 
e = = oe | | | » ' 
15 | 3 065)20.8 18.9} 12 | 2 }.075)17.7/38.8)10-15} 2 f.11 |12. 1124.3] 15 | 3 7.16 | 8.3)19.3 10-15 2-3]. 11 |12.1)12.1/10- 152-3 .92 | 3.8)/42.1'7-10) 2-3 - 635) 5.5 21.8) 15) 3 1 = 0/39 0) 3 
5-20; 4 V7 }22.1 20.4; 15 | 2 |.245/15. 3/33. 5) 15 ms 82 |11.7/23.5] 15 | 3 1.31 j12.1/28.1) 15 | 3 }.22 /17.0)28.2| 15 42 2'8/31.0| 3-2 |10-5 .381 | 3.8 |15.0, 7-14) 2-3 oo 4/1 4-6§/3-2 
5-20 4-2 § .095/18.2)16.8) 15 | 2 |.16 |14.9/32.6)20-15/2-3].16 14.9 29.9/20-15|2-3].215)11.1)15.7) 15 | 3 [.14 /17.0/28.2|15-20 sa .455| 3.8/42.1| 3 | 10 ].30 | 5. 8 |23.0, 14] 3 8/37. 4| 14 | 3 
0-30 4 #4 |18.7/17.3/30-20! 2 |.08 | 9 4/20. 6|20-30 3. .085, 8.8/17.7; 20 | 3 ].10 |7.05/16.4;20-30 3 ].065 11.5/19.1/30-20) 3 }].29 | 6.9|76.4) 3 | 10].35 |5.7 22.6) 14 | 3 Shih 1/86. 5) 14 | 3 
20 | 4 §.035'28. 6/26. 4) 15 | 2 |.065/15.4} (33. 7 15 | 3 ].06 |16.7/33.6) 20 | 3 |.085/11.8)27.4; 20 | 3 [.075)13.3)/22.1) 15 | 3 }].29 |13.8/15.3) 2 | 57.16 12.5) 9 9] 6 | 2 ae peaeee |10-4/3-1 
20 | 4 8.055 = 6|10. 7) — 1 }.10 | 6. 4| 14. 0|15-20 3 f.11 | 5.8)11.7/15-20)2-3]. 185! 3.5) 8.1) 20 3 7.095) 7.1/11.8) 20 | 3 1}.85 | 4.650.9| 3 | 10 |.605) 6.4 25.3) 14) 3 61) 6.3/49.1) 14 | 3 
20 | 4.09 6.7|24.7| 20 | 2 "135117. 8|39.0|15- 20| 3 }.13 |18.537.2) 20 | 3 9.18 |13.3|30.9) 20 | 3 Pe Oe Ne Oe Po cls cnlcecclooesd ocx Bead cloweslacechiceanteaes I. Mecracellleres 
20 | 29.06 7.8) 7.21 15 | 1 105] 4.5] 9.9) 20 | 2 |.135) 3.5) 7.0) 20 | 2 |.16 | 2.9] 6.7] 20 | 2 095] 4.91 8.1] 20 | 2qf op eh OD A oe 
20 | 4 §.255.27.7/25.6| 20 | 2 }.455/15.5/13.9| 20 | 3 [1.51 |13.9127.9! 20 | 3 |.545/13.0'30.2' 20 | 3 |.62 |11.4/18.9| 20 | 3 qf. (pe, (ROS Ae CSS | ee 
10-15) 4 § 09 (|22.2/20.5| 15 | 2 }.185/10.8/23.7|15-20) 3 ].17 '11.8/23.7'15-20) 3 }/20 |10 |23.2'15-20' 3 [.16 )12.5)20.8 15 | 3 veel Se eee ee eer Seay eer ee ee ree. Se rvs] Rasatea niga a 
10-15; 4 § 11 |18. 2) 16.8)15-18) 2 }.190/10.5 |23. 0/15-20) 3 7.18 '11.1/22.3'15-20! 3 ].26 | 7.7/17.9! 15-20! 3 [.19 (10.5/17.4! Cake: SR i I TS” a aE ae RR eG |. .] eres eee ros 
| | ' ' 
ri 
sars and T rucks Showing the Percentage of the V arious Gases 
— ' ———— = —<——— SSS wae é = = a e=_g©QQQa@a=eaaeueuy— 
| 0> CO» CO | O: CO. co Oe CO. co O2 CO | CO O» CO. | CO Os CO2 co O2 CO, co | O» COz | co Oz 
a Le ! ek Mas: ior et sd 
448 62 | 18 | 82 | 134 | 00 | 14 J ue | 07 | 21 7 83 | 23 > 16] 93 | 23 | 07 92 10/46 | 95 | 09 | 3.9 | 26 | 2.1 | 10.8 
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have been lost in power so that the adjustment was to some 
extent a compromised one, and all things considered a good one. 
Car No. 2 Lower Ton-Mileage 

Take now No. 2 car of the same make and general design as 
No. 1 except that it has a six-cylinder motor of 4 1-4 inch bore 
by 4 3-4 stroke. The record of gas analysis shows that the mix- 
ture was too rich for good economy and probably for best power. 
In only one case was there as much as 1 per cent. of O: in.the 
exhaust, whereas the CO averaged nearly 4 per cent. and CO, 
only 9 per cent. Here it is evident that there was a marked de- 
ficiency in the air supply. The result is a loss of about 17 per 
cent. of the fuel due to incomplete combustion. Now since cars 
Nos. I and 2 are very similar in design and other particulars it 
would seem reasonable to expect that the better combustion which 
took place in Car No. I as compared to No. 2 would be roughly 
manifested in the relative distance they would travel per ton 
weight with a given consumption of gasoline. Examining this 
point we find that Car No. t made 31 ton-miles per gallon while 
Car No. 2 traveling over the same ground made but 26.6 ton- 
miles per gallon. The exhaust from neither of these two cars 
contained any considerable quantity of CO coincident with the 
occurrence of O, in sufficient quantity to burn the CO to CO.. 
This indicates excellent diffusion of the gasoline in the air. 


No. 3—Not Enough Air 


In the case of Car No. 3 a glance shows that the combustion 
is very poor and that there is not sufficient air present to per- 
mit much more than one-half the carbon to burn completely. 
With this in view it is not surprising that the car averaged less 
than 7 miles per gallon or 15.3 ton-miles per gallon. It is evi- 
dent that a considerable increase of air properly mixed with the 
gasoline would have cut down the consumption of this car to a 
very marked degree. 


Good Combustion when Idling 


Conditions in Car No. 4 are similar to those in No. 3 although 
the waste of fuel is not so marked. A sufficient quantity of air 
for complete combustion was not present at speeds of 15 miles 
per hour and above. At lower speeds and when the motor was 
idling sufficient air was present for complete or at least better 
combustion, but the gas was evidently not well mixed, else CO 
and O. would not have been found together in the exhaust. 

This car made 8.7 miles per gallon or 20.4 ton-miles per gallon, 
a record which could have been bettered with better combustion. 


More Air Needed when Idling 


The analyses of gas from Car No. 5 
combustion 


show that fairly good 
yas obtained, except with motor idling, at 15 miles 
per hour and below, while at higher speeds and when the car was 
climbing a grade the combustion was still better. The sample at 
30 miles and those at 20 miles on grades showed some excess of 
air without any CO indicating a lean mixture and good com- 
bustion when throttle was well opened. 


per gallon and 22.3 ton-miles per gallon. 


This car made 11 miles 


Poor Mixing at Low Throttle 


Car No. 6 which had a six-cylinder T-head motor shows a 
performance very similar to No. 3 in so far as the gas analyses 
are concerned, and we are therefore not surprised to see a sim- 
ilar record of 7 miles per gallon or 16.9 ton-miles per gallon. 
There are indications of poor mixing at low throttle and of in- 
sufficient air at speeds above 15 miles per hour. 


No. 7’s Troubles when Idling 


In the case of Car No. 7 the CO, content was fairly high ex- 
cept with the motor idling or pulling up a grade with throttle 
well opened. When idling the vaporization was not good for 
1.6 per cent. CO was found together with 4.4 per cent. O2 While 
the car was accelerating and while running on the level at speeds 
of 10, 15 and 30 miles the combustion was excellent, there being 
an average of about 12 per cent. CO,, 1.5 per cent. CO and only 
a trace of O:, conditions which indicate a maximum power 
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setting with a ratio of air to gas of about 13 to 1. With wider 
throttle opening the mixture was evidently rather rich showing 
about 9 per cent. CO. and 2.7 per cent. CO with only a trace of 
O: Although large and heavy, this car made 9.4 miles per gal- 
lon and 23.9 ton-miles per gallon. When compared with the 
records of car No. 6 which was in about the same class with re- 
spect to cost, weight, and power, both these results speak vol- 
umes. They show no less than 34 per cent. increased mileage due 
in large part at least to better combustion resulting from proper 
proportions of air to gas and good carburetion as compared to 
an over-rich mixture and faulty carburetion. 


35 Ton-Miles Possible 

Car No. 8 was a light car with a small L-head motor 3 I-4- 
inch by 3 3-8, which should show good mileage with proper car- 
buretion. But the record of gas analysis is poor yielding high 
CO, low CO: with O, present, in sufficient quantity for more 
perfect combustion in some cases (indicating imperfect mixing) 
though forming less than 1 per cent. of the total mixture in other 
cases. In spite of this showing this car made 22.3 miles per gal- 
lon or 21.2 ton-miles—seemingly a fairly good showing. Yet 
when it is considered that really good carburetion should give 
well over 35 ton-miles with such a car the discrepancy is rather 
startling. 


Non-poppet Engine Is Economical 


Car No. 9 had the only non-poppet valve engine tested. If 
the ideal shape of combustion chamber is the nearly spherical 
one without jackets, then that of a Knight engine approaches 
the ideal very closely. Such being the case, one might expect 
more perfect combustion in all Knight engines than in L-head 
or T-head engines were it not true that proper carburetion is 
by far the most important factor in producing perfect combus- 
tion—so important, in fact, that it is decidedly doubtful 
whether the effect of the form of the combustion chamber could 
be detected amid the numerous other peculiarities of different 
types of motors, especially when tested on the road. In this 
instance, however, the analysis was excellent, except in one or 
two cases. Unlike most of the analyses thus far discussed, this 
one shows the evidences of a lean mixture—absence of CO, high 
(12 to 14 per cent. of) CO, and some excess Oz. By reference 
to the rules given above, we find that this proportion of constit- 
uents is about right for high economy. The curves, Fig. 2, show 
that the air to gas ratio is about 15 to 1, hence we may expect 
good mileage from this car. The gas consumption record shows 
an average of about 13.3 miles per gallon, or 29 ton-miles per 
gallon, the best record of any pleasure car except No. 1. which 
was a lighter car. This, as stated above, cannot be credited in 
large part to the engine, but rather to the carbureter, which 
furnished a proper mixture for high efficiency. 


Too Rich Mixture Supplied 


Car No. 10 had a four-cylinder valve-in-the-head motor of 
about the same size as the Knight motor in Car No. 9. The 
shape of the combustion space in both these motors is approx- 
imately the. same, both being free from pockets. Both were 
fitted with the same make of carbureter, and both had similar 
inlet manifolds. It is not surprising, then, to find the gas analy- 
sis and the fuel consumption per ton-mile about the same. 
In both cases the poorest combustion was obtained at speeds 
of about 30 miles on the level. The carbureter setting for Car 
No. 10 was such as to give a rather rich mixture, however, and 
it is probably due to this fact that the ton-miles per gallon are 
about 15 per cent. lower than with Car No. 9—namely, 24.3 
ton-miles per gallon, instead of 29 ton-miles. 


No. 11 Shows 23 Ton-Miles 

Car No. 11 had a six-cylinder motor with valves in the head. 
The gas analysis showed that the carbureter has been set for a 
rather rich mixture. In only one case was there more than a 
trace of O2 in the exhaust, while the CO ran up to 4.3 per cent. 


(Continued on page 469.) 
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High-Speed 
Lathe 
Means 


Economy 


Heavy - Cutting Machine 


Contributes to Production 


ms 





Lathe for large production by the Cincinnati Lathe & Tool Co. 


: lathe shown on this page is capable of taking a 875-inch cut on cast iron with a 3-32-inch feed at a speed of 85 feet per 
minute, according to tests made by the manufacturers, the Cincinnati Lathe & Tool Co., Cincinnati, O. When used on steel 
the makers state that some of these lathes actually in use in aute mobile work are machining 60-point crucible steel at 70 feet per 
minute and take a .75-inch cut with a 1-16-inch feed. 

This lathe represents the latest developments in engine lathes produced by the Cincinnati company. It is made of particularly 
rigid structure to avoid any tendencies towards disalignument on account of the strains due to taking deep cuts in material of great 
toughness. The manufacturers mention examples of this work and state that they have on hand a chip 30 feet long that was 
taken by one of these lathes from a 40-point tool steel bar. The chip shows a cut .5 inch in depth made by the machine operat- 
ig at a speed of 75 feet per minute. : 

Deep cuts in the steels used in automobile manufacture are difficult to obtain but lathes which will successfully do this repre- 
sent an economy of which the automobile manufacturer who is turning out his work in quantities ts well aware. The amount of 
work turned out per unit machine is so important in these larger plants that the expense of new equipment is soon paid for by 
the saving of time, space and men. : 

The lathe shown in the illustration can be adapted to any particular cases where this class of work is desired. For instance, 
where semi-automatic action is required, these lathes can be fitted with two tool posts. They can also be supplied with friction 
double back gears. 











Valve S pring Testing 


NE of the factors having an important bearing on the 
QO smoothness of running of the gasoline engine is the cor- 
rect degree and uniformity of tension of the valve springs. If 
one spring is weaker than the others it is impossible to have per- 
fectly even running or efficient operation owing to the difference 
in valve opening and closing. For this reason it is customary in 
assembling the engine to test every valve spring. At the Winton 
factory the machine used for this purpose, shown in the accom- 
panying illustration, is simple, accurate and enables the springs 
to be tested in the shortest time, a few seconds sufficing for 
each spring. 

This tester is really an adaptation of an ordinary small plat- 
form weighing machine with dial and pointer. Behind this is ar- 
ranged a strong upright which is provided with guides in front 
for the sliding bracket B. A handwheel with a pinion on the 
inner end of the shaft is the means of raising and lowering the 
bracket, the latter having a toothed rack R behind, running on 
the pinion. Before testing, the stop S is adjusted so that the 
bracket in its lowest position is compressing the spring to ex- 
actly the length it will assume in the engine when operated by 
the cam. Testing is then accomplished by simply placing the 
spring in position, giving the wheel a turn until the bracket 
touches the stop and noting the pressure on the platform as in- 
dicated on the dial. The requisite pressure varies according to 
the particular design of engine. Between 60 and 65 pounds are 
ordinary pressures. 

The stop which determines the height of the spring when 
compressed is the only adjustment on the machine. Valve spring tester used at the Winton factory 
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The Need for a Cyclecar Motor 


Development of the New Vehicles Requires a Cheap, Efficient, Reliable and Well 
Balanced Engine of Not Over 71-Inch Capacity—Possibilities for 
Economy—New Cooling System Needed 


By William B. Stout 


HE future of the cyclecar depends on the development of 

T a cheap, reliable, efficient, well-balanced motor of not 

over 71-inch capacity, and it is not improbable that the 

very demand for cheapness and simplicity may lead to the adop- 
tion of some type of four-cylinder motor. 

Present motors as used on cyclecars are surprisingly efficient 
and fairly well balanced, but while the twin cylinder V-type 
motor sounds simple, the present constructions are too expen- 
sive to continue as cyclecar possibilities. Some of the present 
V motors have more parts than a four and hence are less re- 
liable. Their weight is about what is wanted—not over 100 
pounds, but engine makers say that they can build fours with 
water cooling which will not weigh more. If this be so, and 
the cost is less than the V, then four-cylinder motors will come. 
The cyclecar is a cost proposition. 


Chief Trouble Is With Rings 


The chief trouble with the small motor is rings. If those in 
a cylinder under 2 3-4 inches diameter are made as stiff as they 
should be to stand up to the work and hold the gas, then they 
are too rigid to spring over the piston and into the grooves with- 
out distortion or breakage. If they are thin enough to slip over 
without distortion or breakage then they are not stiff enough to 
hold up to the work. This is especially true on air-cooled mo- 
tors where the rings are subjected to great heat. 

Fig. 2 shows three ways in which this difficulty may be over- 
come, the first by screwing an apron A up over the piston head 
which supports the piston pin, this apron screwing up to hold 
the two rings in their sockets so that they do not need to be 
sprung into place. The second shows how the rings with a 
spacing ring between can be slipped into place and a plate B riv- 
eted down on top to hold them in place, a type used when mag- 
nalium is the piston material. The third is a type where the cyl- 
inder head C screws into the piston. This type can support the 
piston pin as first shown but is better if the pin bearings are 
hung as at D from the screwed-in head. 


There are a number of reasons why a four-cylinder motor 
should be cooled by some external system other than air-cooling. 
In the first place air-cooled cylinders take up space and hence 
add a certain amount of weight. By casting in block also four 
water-cooled cylinders can be made cheaper than air-cooled cylin- 
ders. It is very difficult to cool the third cylinder of an air 
cooled motor, the rings on this cylinder wearing out very 
quickly. This is no problem on the water cooled. With the 
block type the entire motor can be largely in one piece, cylinders, 
crankcase, intake and water jackets, and in these small-length 
castings the exhaust as well and the valve housings and water 
leads can be included. Crankcase cover plates can be pressed 
steel as can also be the lower half of the crankcase, to save 
weight. These castings can be made as thin as 1-8 inch and hence 
the block casting say in semi-steel will weigh no more than 
an air-cooled outfit of the same capacity. 


Bearings Should Be Plain 


The bearings should be plain on account of noise. A ball 
bearing in a motor reverberates all through a cyclecar, giving a 
roaring sound from the body when the motor is in action. With 
the plain bearings a force feed oiling system is advisable. The 
bore-stroke ratio for this work should be in the neighborhood 
of I to 1 1-2 and the connecting-rods long in proportion, as the 
small pistons have little surface to take the side thrust. 

Small pistons and rods allow of very light weight and these 
should be of the very best quality. The best of steel will allow 
of very light connecting-rods while featherweight pistons are 
an everyday occurrence nowadays. Balance will be a real prob- 
lem in these little motors which will be running often at 3,500 
revolutions per minute, and which will have to be built to stand 
speeds of this or even higher rotation for sustained periods. 

For the small motor of ultra-efficiency overhead valves have 
great advantages, and can be made very quiet as well. 

This type of valve, driven by an overhead camshaft, as on the 
Weideley motor for instance, can be inclosed and run in oil, 
insuring perfect lubrication and absence 
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of click, and the cams can act directly 
on mushroom tops to the valves. The 
valves need not be large, for a flat valve 
in this small size will hold the gas ex- 
cellently and can be made self cleaning. 
A flat valve will pass a great deal more 
gas than a beveled faced valve for the 
same opening as in Fig. 1 and hence 
has great advantages for quick opening 





























and closing or for noiselessness. This 
type operated by the overhead camshaft 
would be very cheap to build. The 




















valves also could be faced in the same 
operation of reaming the cylinders. This 
construction too, would allow the entire 
valve seat to be surrounded by water, 














Fig. 1—Flat valves give greater opening for the same valve lift and have greater possi- 


bilities for high-speed work 


as in Fig. 4, a point which will add 
greatly to valve life. 





















February 19, 1914 


In overhead valve construction there should be no possibility 
of valves breaking and falling into the cylinders, so that valve 
stems should be extra large and the material of the best. The 
design may include pockets to catch the valve if it does fall, but 
a cheaper way is to allow the strength of stem that will pre- 
clude breakage. 


Economy in Castings 


The intake passage can pass through the water jacket, and, as 
stated, the exhaust manifold can be unit with the main casting. 
The bearings should be in the upper half of the crankcase, so 
that the removal of the bottom of the crankcase or of the engine 
from it will not disturb the assembly. 

The cooling of a cyclecar motor will be different from that 
on big cars and it is possible, and almost probable, that the even- 
tual motor will water-cool without the expense of radiator con- 
nections, or possibly even of radiator. A development of hopper 
cooling as used on farm engines will be one line of growth and 
a thoroughly reliable one, having the advantage of running the 
motor at a higher heat than on present motor car types, an ad- 
vantage with the present grades of gasoline. 

In hopper cooling as in Fig. 3 at A, plenty of water space is 
allowed around the cylinders and at the top a large outlet with a 
funnel shaped opening is left. The water in the jackets can 
never get hotter than the boiling point and hence the cylinders 
work always at this even temperature. When the water boils 
away more is poured in to take its place, when stops are made 
for gasoline. 

To use this as in farm engines might require too much weight 
of water though air fins on the outside of the hopper would 
save a great deal through radiation of the water heat. 

To catch the water in a condenser above the motor, even 
though this were but in the form of a tank at front or better at 
the rear of the car would be to save a great,deal. This water 
after cooling could be arranged to flow back into the motor again. 
A form of this system is shown at B where M is the motor, C an 
open condensing tank of sheet metal. For ordinary running the 
tank area would cool the water enough to return it to the hop- 
per and when heavy pulling made it boil beyond the capacity of 
the crude condenser then the overflow of steam could be con- 
ducted below by the pipe E leading from the top of the con- 
denser tank C to a point under the car. Motors of this type have 
been used in aeroplanes with good success, the Antoinette ma- 
chine using a motor of this type, using condenser instead of 
radiator. 

At D in Fig. 3, is shown a method of clamping the radiators 
on the side of the cylinders, this making an ideal and compact 
thermo-syphon system with minimum parts and weight, the idea 
being used on the Green engines of British manufacture used 
for motorcycles. This form can be made to merge into the hood 
design very handily. 

There is need for a new cooling system for cyclecars and to 
fit the heat requirements of present day gasoline. On the de- 
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Fig. 2—Piston types for small diameters allowing application of rings 
without springing 


velopment of proper pistons for small sized motors and adequate 
cooling systems at less cost and weight than present types de- 
pends the success of the four-cylinder motor on cyclecars. The 
weight should be under 100 pounds complete with water, and the 
cost under $75 in quantities. If a motor can be built to sell for 
$50 as is easily possible without skimping workmanship, it will 
have just that much greater field. 

The crankshaft of a cyclecar motor can be of the two bearing 
type on account of the short length of the motor. The connect- 
ing-rod bearings, however will need to be larger in proportion 
than on a big car motor and the oiling systems for the whole 
machine will need to be perfect. A splash system with a con- 
stant level overflow supply will work very well so far as the 
cylinders are concerned and the connecting-rod bearings, better 
by far than in a big motor where the distance is higher and the 
revolutions per minute lower, the main bearings will need special 
oiling, however, and plenty of it. 

Ignition can be by magneto, but battery systems today are so 
reliable and give such wonderfully easy starting that coupled 
with a lighting system for less price than the magneto, they are 
likely to continue. They weigh less and cost less. 

Foor or hand starters will be used in all cyclecars, these ar- 
ranged so that they can be operated from the seat. 
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Fig. 3—A, hopper cooling; B, addition of condenser to hopper cooling; D, compact 


arrangement of radiator along cylinder walls 


Fig. 4—The entire seat of the overhead valve can 
be directly cooled by waterjackets 
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Engineers Forum 


Lozier, Paterson and Grant Engineers Find Detachable Cylinder Head Type of Con- 
struction Facilitates Production Besides Promoting Accessibility — Reader 
Criticises Ideas Expressed in Shock Absorber Communication 


ETROIT, MICH.—Editor THe Automosi_e:—In bringing 
|) out our new four cylinder car to sell at $2,100, we re- 
alized that, in order to get a car of quality and service- 

ability, it would be necessary to get the cost down by simplicity 
ot We there- 
fore adopted in our engine design a form of construction we 
had used in the days when we 
in these times 


construction as well as increased production. 


were making marine engines, 
for of copper-asbestos gaskets a detachable 
cylinder head is entirely safe and practical, and is very de- 
sirable for accessibility of valves. The compression space can be 
kept very uniform in the different cylinders, as the compression 
space is obtained entirely by green sand cores. 

Of course, this design of head is almost necessary. to accom- 
plish the results we are after in making an engine power plant 
which will be as compact as possible, and working towards this 
end, we have incorporated a portion of the crankcase with the 
cylinder casting, and also by incorporating the upper water man- 
ifold in the cylinder head, the machine work on the cylinder is 
facilitated. 

By adopting features like these the four-cylinder engine can 
be made with the approximate advantages of the six and still 
retain the numerous advantages of the four over the six as re- 
gards a general utility proposition—J. G. Perrin, Chief Engi- 
neer, Lozier Motor Co. 


Detachable Cylinder Heads Convenient and Do 
Away with Leaky Valve Plugs 


Furnt, Micu.—Editor THe AuToMmosILe :—We find the type of 
construction comprising detachable cylinder heads very conven- 
ient in removing the various parts for repairs, such as pistons, 
piston rings, connecting-rods and connecting-rod bearings. It is 
also very convenient for removing the carbon and grinding in the 
valves. It does away entirely with leaky valve plugs and gives 
more cooling space and better cooling. We also find in machin- 
ing cylinders from one setting that they are much more accurate. 
—A. L. Laturop, Chief Engineer, W. A. Patterson Co. 


Saving in Machine, Foundry and Assembly 
Work with Detachable Heads 


FInDLAY, O.—Editor THe AutomosILE:—The advantages of 
detachable cylinder head construction are as follows: 

A material saving in machine, foundry and assembly work is 
gained by the use of this construction without sacrificing any of 
the claimed advantages of a non-removable cylinder head. It is 
thus by the elimination of unnecessary work and simplicity of 
design, that we are able to build a car containing all the con- 
ventional units entering into the construction of a high priced 
car, and sell the same for $495. 

It has been found by experience that when the user wishes 
to regrind his valves he usually at the same time wishes to re- 
move any carbon that may be present from the inside of the com- 
bustion chambers. The removable cylinder head as used on the 
Grant separates at the level of the valves. Thus the valves are 
readily accessible, and it is a very easy matter indeed to grind 
and remove the carbon from the inside of the cylinder heads. 
The cylinder bores may also be inspected, and the tops of the 
pistons, which projéct slightly above the cylinder casting, when 


Remov- 
removal 
cylinder 


moved to their upmost position, may be easily cleaned. 
ing the cylinder head is a very simple matter, as the 
of a few nuts from the top of the engine permits the 
head to be lifted upward and off. 

The only disadvantage of this construction, looking at it from 
a most critical standpoint, is that the valves may not be ground 
without removing the head, but as this is easily accomplished, 
and necessary only once or so a season, we believe it is greatly 
overshadowed by the accessibility of the valves and ease of 
cleaning the combustion chambers without having to use the 
expensive oxygen method, or an injection of a carbon remover.— 
James M. Howes, Chief Engineer, Grant Motor Co. 


Some Shock Absorbers Tend To Hold the 
Wheels Off the Road 


Waverty, ILtt.—Editof THe AutomosiLe:—In the discussion 
as to the effect of shock absorbers in the January 29 number of 
Tue Avutomosite, J. P. Baldwin, in stating that “vehicle springs 
in extending must of necessity exert the same force downward 
that they do upward” evades the point that Jess force is exerted 
in either an up or down direction by a dampened spring recoil. 
The shock absorbing qualities of these devices are due to the 
checking of the upward movement of body by means of this 
decreased rebound force. The decrease of the downward re- 
bound on axle must be equal. In other words it seems that the 
upward rebound of body may not be checked without also 
checking the tendency of the axle to regain its normal position. 

Moreover, both the upward movement of body of car, and 
also the tire strain produced by a wheel mounting an obstacle, 
is greater when the compression of the spring is dampened, since 
the action of the spring is stiffened thereby. If this increased 
upward movement of body is neutralized by the action of the 
shock absorber, there is yet nothing gained so far as the com- 
fort of passengers is concerned, and it is possible to check this 
upward movement only at the expense of retarding the move- 
ment of the axle to its normal position where it would regain its 
normal hold upon the road. 

It should not be inferred from this that all the tendency of 
the wheels to leave the road after passing over an obstruction is 
due to shock absorbers of this type, but that they add to it in an 
unnecessary degree, since it is possible to construct ‘absorbers 
that effectually absorb shocks, and yet do not add to this 
tendency.—T. S. Harris. 


Thinks Piston Displacement Was Ignored in 
Power Comparison 


New York City.—Editor THE AUTOMOBILE :—I have just read 
the article in THe AutomosiLe for February 5 written by Paul 
Hale Bruske of the Studebaker Corp. 

There is no disputing Mr. Bruske’s statement that a six- 
cylinder motor delivers a more “continuous stream of power” 
than the four, but, on the other hand, I do take exception to his 
statement in the third and second paragraphs from the end of 
his letter, in which he refers to the power curves of a four and 
a six-cylinder motor of the “same cylinder dimensions and 
general design.” I judge that by specifying the “same cylinder 
dimensions” Mr. Bruske means that the bore and stroke of each 
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motor are equal, one being a six and the other a four. Now, he 
goes on to say that the most interesting feature in his diagrams, 
showing the power curves of the two motors, is that the curve 
of the six shows considerably more average power than that of 
the four and consequently the “six motor’s superiority being so 
plainly superior as to banish all chance of argument.” Surely 
the fact that a six-cylinder motor of the same bore and stroke 
as a four-cylinder motor of similar design gives more power 
than the latter is no argument for claiming the superiority of the 
six. The six-cylinder motor has 50 per cent. more piston dis- 
placement, and why should it not give more power? 

If Mr. Bruske would compare a four-cylinder and a six- 
cylinder motor of similar construction and design and equal 
piston displacement, he would find that the four-cylinder motor 
would give considerably more power than the six. 

I hope that you will see fit to comment upon this in your next 
issue, for I believe that Mr. Bruske’s article would tend to 


mislead many of your readers.—G. N. THurser, Isotta Fraschini 
Motors Co. 


Uniformity of Performance Should Mean More 


to Car Designers 

New York City.—Editor THe AuToMoBILE :—The lack of uni- 
formity in the performance of cars of the same make, some of 
which may run 20,000 miles without any trouble and yet others 
will break down within the first 500 miles is a subject that should 
receive more consideration by car designers than it has. 

Neglecting the personal factor, the three main causes of varied 
performance in cars of the same make are: careless workman- 
ship; lack of homogeneity of material; lack of adjustment. It 
must be admitted that in many cases the trouble a car gives is 
due entirely to careless handling, and in other instances the poor 
showing compared with other cars is due to the character of the 
roads, the speed at which the car is driven, the load carried or 
the grade of oil used. Yet these facts will not explain why 
some cars give a great deal poorer service than others. 

Careless workmanship is one possible cause of trouble but in 
these days of interchangeable parts and advanced methods of 
inspection this should be negligible. Certainly there is no excuse 
for parts not fitting properly, nor is there any reason why sur- 
faces should not be machined to the required degree of smooth- 
ness. There is, however, one point under this head, to which 
trouble is sometimes due and that is improper hardening. It is 
not an unusual occurrence for a set of bevel pinions, for instance, 
to come through without being properly heat treated. The result 
is that these give out in a very short time. The remedy for this 
fault is better inspection methods. 


Lack of homogeneity of materia) in similar parts of different 
cars of the same make accounts in a larger measure for variable 
performance. For example the babbitt in the engine bearings of 
one car may be of a finer texture and therefore better able to 
withstand wear or maybe the cast iron cylinders on one machine 
contain more carbon than those on another, and are therefore 
harder and will last longer. 

Another point that must not be lost sight of here is the varia- 
tion of homogeneity in the material in each part. For instance, 
in the bearings just mentioned the babbitt might have a uni- 
form texture throughout and therefore would wear evenly and 
last longer than some other bearing that varied in hardness or 
ability to withstand pressure and wear. The remedy for this is 
more care in the selection of material and in the making of the 
raw material. 

The last, and probably most important point to consider, is lack 
of adjustment. This one not only lies at the bottom of a great 
many of the serious breakdowns that some cars have but also 
is the cause of the smaller but equally annoying troubles. First 
let us revert to the engine bearings mentioned in the preceding 
paragraphs. There are instances where bearings have stood up 
for 20,000 or more miles without requiring taking up and on the 
other hand some cars need the bearing attended to within the 
first 500 miles. While this difference is due to difference in 
material in some cases it is often ascribable to lack of adjust- 
ment. Sometimes bearings are too tight and burn out and again 
they are too loose and pound themselves to pieces. Their adjust- 
ment is largely a matter of guess-work, no two men will adjust 
alike and the result is a variable performance. 


Lack of Adjustment Causes Trouble 


Lack of proper adjustment also causes trouble in the various 
other bearings in the same way but it ought not to be necessary 
to give more examples along this line. The remedy, it seems to 
me, would be to devise accurate means of adjusting the different 
parts so that the required tightness of a bearing, for instance, 
could be measured as accurately as the diameter of a wristpin, 
for example. To further illustrate my idea, a feasible method of 
adjusting cup and cone roller bearings would be to screw up on 
the inner cone by means of a wrench that would show how great 
a force was being expended in turning the cone. This wrench 
could be an ordinary type with the pull applied through a spring 
balance on the end of the handle, thus the actual pull in pounds 
would be indicated. The pull necessary to adjust any bearing 
would be determined beforehand and so by the use of this 
device it would be possible to adjust the bearing exactly and 
the element of uncertainty would be entirely eliminated. This 
would be productive of greater satisfaction than is now the case. 
—Rosert F. CHAPMAN. 


Some Recent Rulings of the Courts 
By George F. Kaiser 


CAR owner in North Dakota recently sued the manufac- 

turer of a lubricating oil he used to recover damages which 
he claimed were caused by the defective qualities of the lubricat- 
ing oil. The testimony in the case showed that the only evidence 
of defect in the oil was the presence of carbon in the cylinders 
and crankcase, and as there were no further evidences of wear, the 
Court decided against the owner claiming that if there were any 
damages to the owner’s car they must necessarily be confined to 
the condition of the engine at the time he ceased using the al- 
leged defective oil_—Knight vs. Willard, 143 N. W. 346. 


No Rent for Sunday Car 


The right to recover money for the rent of a car on Sunday 
was denied in a case decided in Georgia lately because the 
Georgia penal code contains the provision that a person must not 
pursue one’s ordinary calling on Sunday and the regular business 


of the man who rented the car was renting cars for hire. The 
court said that renting a car for a pleasure ride was neither 
a work of charity nor necessity and the fact that the defendant 
made a promise to pay on a following weekday did not affect 
the matter.—Jones vs. Belle Isle, 79 S. E. 357. 


Struck by a Trolley Car 


In a Texas case where a motor was struck by a trolley while 
crossing a street its owner sued the trolley company. In the 
lower court the case was decided in favor of the car driver, but 
this was reversed in the upper court. The upper court held that 
the driver was guilty of contributory negligence and the trolley 
company had the right te have the judge instruct the jury that 
contributory negligence was a complete defence to the action 
even though the motorman was also negligent in ‘running the 
trolley.—Austin Street Railway Co. vs. Heflin, 158 S. W. 1040. 
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international service station, showing Sixty-fourth street side. 
Note elevator towers 


Equipment Feature of 
I. M. C. Service Station 


International Company s Garage in New 


York Noted for Its Size and Eq ulpment 


NE of the largest garages and repair stations in the world 
has recently been erected by the International Motor 
Co., New York City, to take care of the numerous Mack, 
Saurer, and Hewitt trucks in and around the metropolis. It is 
a seven-story concrete and steel structure facing on West End 
avenue and extending from Sixty-third to Sixty-fourth streets. 
The exterior presents a pleasing appearance in a finish of buff 
brick and terra cotta, and is marked by the large window spaces. 
The building occupies a plot of ground measuring 200 feet on 
West End avenue and 14o feet on the side streets, giving a total 
of 200,000 square feet of floor space. The two lower floors have 
direct entrance from the street, the first floor being on a level 
with Sixty-fourth street and, due to the slope of West End ay- 
enue, there is a level entrance to the basement on the Sixty-third 
street side. 

While this building was built primarily as a service station and 
garage for International trucks, the El Arco radiator and many 
of the parts of the Hewitt truck are made here and so an un- 
usually well-equipped machine shop and sheet metal working de- 
partment is found. In addition, a general public garage and re- 
pair business is conducted. 


Quick and Efficient Service—A Feature 


The most important feature of this new plant is not its size, 
however, but quick and efficient service, and with this idea in 
view the station is operated continuously, 24 hours a day, 7 days 
a week, the men working in three shifts of 9 hours each. The 
shifts overlap so that the men leaving can instruct those coming 
on, and thus the work is continued without a hitch. 

A point requiring especial emphasis in connection with the de- 
livery of quick and satisfactory service is the personal attention 
given each car by the general manager and the superintendent. 
In a plant of this size the personal element is often entirely 
lacking, the operation of the various departments being so sys- 
tematized that the troubles and complaints of the owner never get 
past some irresponsible clerk that has no interest in rendering 
maximum service. For this reason it has often been said that 
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the small garage with inferior equipment, but in which repairs 
are personally supervised by the proprieter is capable of fur- 
nishing more satisfactory service in the end. 

When this plant was put into commission the officers of the 
International company determined that, in spite of the size, that 
they would give the patrons all the advantages of personal at- 
tention present in smaller establishments. 

So the office system was built up with this idea foremost and 

with the result that all the details of every job are known by 
hoth the general manager and the superintendent, and every 
patron comes in direct contact with them. 
In each corner.of 
the building is a stairway running clear to the top. These stair- 
ways are separated from the main part of the structure by hall- 
ways that are open to the air, so that in case of fire the smoke 
would find its way to the outside through these passageways and 
there would be no tendency for it to enter the stairways. 


Turning now to the interior of the building. 


There are two passenger elevators, one at each end of the 
building and two truck elevators both on the Sixty-third street 
side. All elevators run clear to the roof, because the forge shop, 
testing laboratory and drafting room are up there. In addition 
there are two automatically controlled, electric dumb waiters 
running up through the center of the building for carrying parts 
from one floor to another. 

The front or Sixty-fourth street side of the basement is given 
over to the heating plant, fire pumps for running the sprinkler 
system, and the electrically driven compressor that supplies air 
throughout the building for cleaning and operating pneumatic 
tools of all kinds. This compressor automatically maintains the 
pressure between 75 and 100 pounds. It operates intermittently : 
when the pressure drops to 75 it starts up and then when too is 
reached it shuts off. 

On this floor, also, is located the equipment for recharging 
electric trucks. Twelve plugs ranged along one wall are pro- 
vided so that as many trucks can be charged at one time. The 
rest of the space on this floor is used for storage. 


Small Repairs Made on Main Floor 


On the main floor are the offices of the general manager and 
the superintendent and the other men directly connected with 
the repair work. The rest of this floor is used for making 
short repairs, and adjustments, those not involving the taking 
apart of the main units, such as the motor and gearset. Also 
on this floor is found a room for oxy-acetylene welding. The 
welding outfit is portable so that whenever possible, the work is 
done on the main floor, the fractured parts, in some cases, being 
joined together without removal from the chassis. This floor 
is divided longitudinally into three sections by two aisles con- 
necting with the entrances at the front of the building. Over 
each aisle is a traveling hoist of the differential chain pulley 
type capable of lifting 4 tons. This hoist is not only used for 
bodies and motors, but is employed for such jobs as holding up 
a car when an axle is to be removed. No wash racks are pro- 
vided. but the aisles have a slope of 1 in 100 so that a truck can 
be washed anywhere along their length. 

An interesting tool used in connection with the repair work 
on this floor is a portable drill press, consisting of a small radial 
drill mounted on a vise stand. The drill is directly driven by a 
small motor, while the work is held in the vise attached to the 
stand. The stand is fitted with casters and embodies a 
table-like top mounted on a sheet steel cylinder about the size of 
an ash cari. 


vise 


A hydraulic system of gasoline storage is used and there are 
two outlets on each of the three lower floors so that the filling 
of the cars is a simple and easy matter. 

Six service trucks are kept on hand to start out on a moment’s 
notice. These trucks are for rendering any service they car, 
from towing in a machine to delivering the load of a disabled 
truck. The point to be emphasized in connection with this feaz- 
ure of the equipment is the dispatch with which a call for help 
is answered. 
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The general offices are located on the front 
of the second floor, the rest of this floor being 
given over to storage, while on the next floor 
the new Mack, Saurer and Hewitt trucks are 
kept and here also is found the second hand 
department. 

The machine shop and stock room are located 
on the fourth floor, these departments occupy- 
ing about an equal space. The machine shop is 
noteworthy because of the great number and 
variety of the tool equipment. As already men- 
tioned, quite a number of the parts for the 
Hewitt truck are made here and so in addition 
to the tools ordinarily in a repair shop we find 
several grinders for cylinders, camshafts, crank- 
shafts and other parts, full and semi-automatic 
turret lathes, a couple of Fellows gear shapers 
Such an 
equipment is of special advantage in New York 


and a Gleason bevel gear generator. 
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because of the many foreign cars in the city. View of one 
Parts for a great many of these cars cannot 
be obtained in this country and therefore there 
mand for a shop capable of turning them out. 

Adjacent to the machine shop is the stock room which is 
divided into three sections, one for each of the trucks made by 
the International company. An interesting feature in connection 
with this department is a coHection of motor truck parts that 
are rented out to owners at a nominal figure to replace parts 
that are repair. These parts include 
radiators, lamps and magnetos. This scheme often results in a 
great saving to the owner because it enables a truck to be 
kept in service when otherwise it might be necessary to lay it 
up for several days. 


is a great de- 


undergoing wheels, 


Maximum Service—Company’s Policy 

This plan is in line with the company’s service policy, to give 
a maximum of service, to keep the trucks on the road as much 
as possible and in the shop only when absolutely necessary. And 
the company believes in charging the owner just what it cost to 
render this service. 
for nothing, 


Its idea of service is not to give something 
the popular interpretation, but to give quick and 
adequate service just when needed and charge for it. 

On the Sixty-third street side of the stock room and between 
the big elevators is the receiving and shipping room, and in 
connection with this department of the plant there is one point 
worthy of mention, and that is. the method of keeping track of 
the stock. 
loose-leaf 


A perpetual inventory is maintained by the use of 
ledgers, a each 


on hand can always 


separate page being for 


Thus the amount of stock 


employed 
article carried. 





























Second floor, showing arrangement of trucks. Note elevator at rear 


corner of the machine shop. 


Note vise stand in lower right corner 


be ascertained by referring *to these ledgers, because both the 
receipts and disbursements of each article are entered, and the 
difference gives the amount on hand. The minimum number to 
be carried in stock is also on the leaf and so when this number 
reached more This system of keeping 
but nevertheless is worth describing in detail 
the satisfactory application of a very simple 
large and varied line of stock. 


is parts are ordered. 
stock is not new 
because it shows 
system to a very 

The sixth floor is devoted to body work, in all its phases and 
so we find a complete woodworking shop, an upholstery depart- 
ment and paint shop. The equipment includes several circular 
saws, planers, band saws and special tools for making wheels. 
The upholstery department is not only capable of making all 
sorts of repairs but has the necessary sewing machines, etc., for 
fitting out a complete body. 

Rough painting is done on the main part of this floor while 
the finishing coats are applied in a dust proof room located be- 
tween the freight elevators. This room is partitioned off by 
canvas curtains and it is kept at a temperature considerably 
higher than the rest of the building in order to facilitate the 


drying of the varnish. 


Forge Shop on Roof 

An interesting feature in the design of thts building is the 
use of the roof as a yard, on to which opens the forge shop, 
testing laboratory, drafting room, and elevators. The forge 
shop is located in the center of the roof area and is almost as 
long as the building is wide while its width is about 4o feet. 
It is most accurately described as a shed because the side facing 
the freight elevators is lined with sliding doors. The space be- 
tween the shop and the elevators is used for washing the trucks 
Interesting to note, here, is the use 
of the steam ejector principle in washing. The steam and water 
lines are connected together so thit the steam not only warms 
the water, but increases its velocity with the result that the im- 
pact of the from the dirt while the 
heat of the water materially aids in dissolving grease. 

The forge shop contains a variety of equipment and is capable 
of turning out all kinds of work where the employment of heat 
is required. One end contains the tools and the other is used 
for running in complete truck chassis for repair. Two open 
forges are fitted and in addition there is a power hammer, a 
power press, a power hacksaw and a drill press. Here, also, is 
found a complete heat treating outfit, consisting of a large gas 
oven, with an electric pyrometer for measuring temperatures, 
and oil, lead and water baths for hardening and tempering. This 
equipment is valuable in two ways: in the first place it enables 
all sorts of special parts requiring hardening, such as gears, 
push-rods and the like, to be turned out, and. secondly it allows 
repairs to be made in some cases where, were it not for this 


and in this sense is a yard. 


stream hose loosens the 
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equipment, replacements would be necessary. The forge shop 
is so located that the automatic dumbwaiters for carrying parts 
run up into it. 

Now that a general idea of the layout of the building has been 
obtained we will follow the path of a truck through the various 
departments. The truck on being brought in is thoroughly in- 
spected under the supervision of the general manager or the 
superintendent and its troubles diagnosed. If little work is re- 
quired to put it back into condition, it remains on the first floor, 
but if the repairs involve the tearing apart and replacement of 
parts, the truck is sent up-stairs. 

When a complete overhauling job is done the truck is first 
taken to the roof, where it is washed, and then if any black- 
smithing work is required on it it is run into the forge shop. At 
the same time if any body work is to be done, the body is re- 
moved and taken down to the floor where this is done. The 
truck chassis is then taken to the machine shop where it is 
overhauled. Finally the chassis is sent up to the paint shop 
where the running gear is painted and the body put on, and then 
the truck is ready for delivery. 


Filing System Protects Customer * 


Of special interest is the filing system employed for keeping 
track of the time and material used on each job, and here two 
features stand out: the giving of the owner a complete and de- 
tailed account of the whole job, and an accurate system of time 
keeping so that there is no danger of the customer being charged 
for more time than was spent on his truck. The system by 
which this is accomplished, is very simple and complete and so 
merits description. 

When a truck is brought in, an order card, 
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repairs and if the job has been finished to suit him he signs 
this card and then the truck is delivered to him. 

The next step in this system is to describe the method of 
time keeping. A workman’s time ticket is seen at the right, 
Fig. 1. The top of this ticket is used in figuring the total time 
each man puts in daily and is used in making up the pay roll. 
Attached to this are a number of job tickets, only one shown, 
on which are recorded the time of starting and finishing each 
job. The total time as indicated by these job tickets must be 
approximately equal to the number of hours put in by the work- 
man and thus there is no danger of a customer being over- 
charged as might happen if the workman estimate the time. 

The clocks for punching the time are electricaly controlled. 
On each floor there is a master clock that is used only for 
punching the workman’s time ticket at the beginning and end 
of each day. This clock registers to the minute. The time of 
starting and stopping each piece of work is stamped on the job 
tickets by smaller clocks controlled by the master clock, and 
there are enough of these on each floor so that a workman can 
always find one handy. These clocks only register to tenths of 
an hour. 

On each job ticket the department number, man’s number, the 
name of the customer and the order number are put down, but 
in addition the workman is required to give a complete story of 
just how he spent his time, thus saving many disputes between 
customer and company because quite often the amount of time 
expended in doing a certain job is not apparent on the surface. 
lor instance if a bill for 3 hours time were put in for attaching 
° (Continued on page 468.) 





at the right, Fig. 1, is made out in quadru- 
plicate. Besides the customer’s name and 
address, the chassis make, number and size 


COST RECORD 
CUSTOMER __ 


AODRESS 


INTERNATIONAL MoTOR COMPANY _ Steet No. — 
Date - 
Chassis No. 


Customer's Order No 





are put down, and also the name of the man 
giving the order and the way it was received, 
whether by telegraph, telephone or by word 
of mouth, are noted. Below these items is a 
list of the principal car parts which are 
marked with the letters A, X, O, or I de- 
pending on whether these parts are to be re- 
paired, adjusted, disassembled or left un- 


if 


__DESCRIPTION OF WORK:- 
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DATE | = : 
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LABOR 
DESCRIPTION OF WORK { DATE ‘oar || DESCRIPTION OF WORK 


FORWARD 











touched. With the use of such a card there 
is very little chance for a mistake to occur 
because all the items not to be repaired are 
checked with an I. On this card, there is 
also a space for rentals and remarks. Under 
the latter any parts to be repaired, not listed 
above, would be made note of. The original 
of this ticket together with one carbon copy See: 
is sent to the owner, the original to be kept 


Customer's Name 


Address 


FROM YOUR MR 


INTERNATIONAL MOTOR COMPANY, New York City ORE — 


SERVICE STATION 63rd TO 64th STS., ON WEST END AVE. 


THE WORK HAS BEEN STARTED AS BELOW ON | 


| Man's No. | Dene No. 
' 


CUSTOMER'S COPY 


Job No.| 2768 





TOTAL ROBRS 
MORNING | - 
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Amount 
OVERTIME 


TELEPHONE COLUMBUS 9870. 
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by him for reference, while the copy is 
signed by him and returned as an authoriza- 
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SIGN CONFIRMATION 


OWNEP’S CONFIRMING 





(YELLOW SHEET? AND MAIL BACK TO Us. IF 
CORRECT THIS ORDER IS FINAL 


SIGNATURE_ 


AB 6 M3 28 fm 


Hours 
| 





tion for the work and no work is begun until 
this copy is returned. In this way a great 


KEPAIR—ITEMS MARKED | X% 
ADJUST—ITEMS MARKED | & DO NOT TOUCH—-ITEMS MARKED | | 
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Motor Complete 


many disputes that might otherwise occur 
are avoided. 


Motot Knocks _ 
Valves f 
Conn. Rod Bearings 
Main Beanngs 


Repair Tag Attached to Truck 


Cam Shaft 








Timmag Gears 


Another carbon copy is kept in the office case 
as a ready reference and as a record in case the = 
others should be lost. The fourth copy is at- Peewee 
tached to the truck and for this reason it is  |« 
made out of heavy cardboard. The directions on FF 
this copy are carefully followed by the work- 
man so there is no chance for a mistake in the 
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An Improvement 
in Power Plants 


Efficiency and General Neatness 
of Appearance Factors in That 
Department of Big Motor Factory 


‘supplies the power, light and heat for the Continental 

Motor Mfg. Co., Detroit, Mich. It takes care of the 
power wants of 1,500 men scattered through a factory space of 
300,000 square feet floor area and helps them in their work of 
turning out from 20,000 to 30,000 motors a year. 

An independent building is used for the power plant. Its site 
was selected with a view to rendering the power house accessible 
in order that coal can be readily conveyed to it on a special track, 
and at the same time having a central location in relation to the 
entire factory. The future growth of the power house has been 
allowed for by having plenty of vacant space surrounding it. 

In laying out the power plant the builders took care to provide 
plenty of space around the power units. 


- 


, | ‘HE power plant shown in the accompanying illustration 


Building Is Fireproof 


The material used in the building is fireproof. Structural steel 
girders and beams form the frame work of the edifice and the 
exterior is composed of pressed brick for the walls and cut stone 
for the trimmings. In order to carry out the fireproof idea to 
the utmost extent steel sash is also used in the building. 

Anyone desiring to enter the power house from the main 
factory need not pass outside the doors of the establishment, as 
there is a tunnel having a height of 9 feet and a width of 8 
feet connecting them. This tunnel not only takes care of human 
traffic between the two buildings, but also provides passageway 
for the piping and electric wiring. All the electric wires are con- 
fined in a steel conduit and placed on one wall, while the piping is 
carried on the other. 


Mechanical Stokers Used 


The room in which the steam is generated is equipped with 
three of the latest types of Wick’s vertical-tube boilers. These 
three boilers combined have a heating surface of 7,500 feet and 
are adapted to a working pressure of 150 
pounds steam pressure. This is the same 
pressure that is used in conveying a mod- 
erate-size ocean liner across the seas with 
its powerful triple-expansion engines. In- 
stead of the swarthy, panting men plying 
shovel and wheelbarrow deep down in the 
stokehold, the boiler room bears a clean 
appearance, due to the use of Murphy me- 
chanical stokers, which take the coal from 
tanks above the boilers and feed it to the 
flames beneath the boilers. The coal is 
conveyed to the bunkers by means of an 
electrical monorail coal carrier which runs 
out into the yard on a trestle and after 
picking the coal from the freight car, car- 
ries it to the plant, where it is either de- 
posited in the storage bins or into the 
metal bins above the boilers from which 
it is fed by the mechanical stokers. 

In order to take care of a boiler plant 
of this capacity large volumes of water 
must be moved. To do this, auxiliary 
machinery in the way of pumps is re- 
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quired. In the Continental plant the boilers are supplied by 
Duplex plunger pumps made by the Deane Steam Pump Co. 
The boilers are connected to a reinforced concrete stack with a 
tile facing having a flue 85 feet in diameter and 150 feet in 
height. 


Four Units Compose Plant 


Two principal direct-connected units and two auxiliary direct- 
connected units compose the power outfit. The type and capaci- 
ties of these units are as follows: 

Unit No. 1 consists of a three-phase, sixty-cycle, 220-volt 
generator rated at 500 k.v.a. direct-connected to Hamilton Cor- 
liss compound engine having one 20 and one 30 by 36-inch 
cylinder, running at 120 revolutions per minute. 

Unit No. 2 is an Erie Ball, four-valve, Cross compound en- 
gine, 19 and 30 by 27 inches, running at I50 revolutions per 
minute and direct-connected to a 400 k.v.a. Westinghouse three- 
phase, sixty-cycle, 220-volt alternating current generator. 

Electric excitation is furnished by a small 25-kilowatt, 110- 
volt generator running at 3,500 revolutions per minute and di- 
rect-connected to a Westinghouse steam turbine and 40-kilowatt 
motor-generator set running at 830 revolutions per minute. 
There is also an air compressor, 300 cubic feet capacity, single 
stage, manufactured by the National Brake and Electric Co. 
This is also direct-connected to the Westinghouse motor. 


Appearance Is Neat Throughout 

The idea of making the power plant as prepossessing as pos- 
sible is carried out in the various fittings. The switchboard is 
an instance of this. It is made up of six panels of gray Ten- 
nessee marble having all the trimmings with a black oxidized 
finish. This board contains all the necessary instruments, in- 
cluding frequency meters, power factor meters, synchroscope, al- 
ternating and direct current volt meters, indicating and record- 
ing watt meters which tell the output at any time or covering 
any period and everything possible to make a complete instru- 
ment and control board. 


Emergency Provision Made 


In order to be able to cut out any of the electrical devices in 
case of emergency where it is necessary to immediately inter- 
rupt the current, regardless of its strength, an ITE circuit breaker 
is fitted to each instrument. For moving heavy parts around the 
plant the entire power room is spanned by a 15-ton Shaw crane. 

In short, the entire installation may be said to be one of the 
most compact, simple and yet one of the most powerful equip- 
ments of its size in use. 





The power plant of the Continental Motor Mfg. Co., Detroit, Mich., is not only a very 
powerful installation, but also has the virtue of an attractive appearance, the switchboard, 
with its marble panels and oxidized instruments, being an Important feature 
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More Discussion on High-Speed Motor 


DITOR of THE AvuTOMOBILE :—In reference to the article by Mr. C. G. Hinkley in your number of Feb. 5th, 
E I would say that | cannot agree with Mr. Hinkley’s views on slow and high-speed engines. 

His idea that high-speed engine design should be connected with a Ford engine in a 2,800-pound car is incor- - 
rect. Consider the matter as follows: Given, for instance, a 4-inch bore by 6-inch stroke engine of normal construc- 
tion in an ordinary car weighing about 3,000 pounds. The engine will develop its maximum power at about 1,800 
revolutions per minute, and suppose the car at this engine speed made 4o miles per hour. Now if by the use of 
larger valves and piping, etc., we could, without material increase in the weight, increase the engine speed to 2,700 
revolutions per minute, we would then have a car capable of 60 miles per hour, whose engine at ordinary car 
speeds would not be turning over any faster than the slower car with the choked engine. 

Mr. Delling really brought out this point in his excellent artic’e in your number of October 16. Mr. Pomeroy 
in a recent article showed that extreme valve timing which would tend to reduce the torque at slow speeds is not 
necessary if large valves are used, but the valves must be large in diameter and have a good lift also. Either one, 
without the other, will not give the desired results. Of course an extreme valve timing on a large valve engine 
will give even greater power, but exceptionally good results can be obtained without it. 

Referring again to Mr. Delling’s article, | would like to say that his statement that additional horse-power is 
obtained by increasing the piston speed is misleading, as it is really an increase in revolutions per minute, which 
increases the power. For instance, in his engine, which is about 4-inch bore by 6-inch stroke, we could have in- 
creased the piston speed at 1000 revolutions per minute, for instance, by changing to a bore-of 35% and a stroke of 
714, which would give the same piston displacement as a 4 x 6 cylinder, but we would not have increased the power 
of the engine. But by increasing the number of revolutions per minute from 1,000 to 2,000 we pass twice the 
number of cubic inches of gas through the engine in a given tire, and if the mean effective pressure can be kept 
nearly the same there will be a proportionate increase in power. 








[ cannot agree with Mr. Delling’s statement that the size of the exhaust valve is not so important because the 
piston shoves the exhaust gas out on the exhaust stroke. | think it has been well proven that the gas must be fairly 
near atmospheric pressure before the piston starts up on the exhaust stroke or the back pressure will cause a big 
loss of power. This means that a great deal of gas must be gotten rid of in a very short period of time, which 
necessitates a large exhaust valve. The very design of the Deltal engine constructed by Mr. Delling, which has 
very large exhaust valves opening 68° before lower dead center, would seem to prove this to be the case. 


Epwarp G. INGRAM. 
New York City. 


States Advantages of Valve-in-Head Motor 


Editor THe AvutomMorite:—The speed records and the tremen- efficiency of the motor. The valve-in-head motor, due to the 
dous power of the 300 horsepower Fiat in France, several weeks spherical combustion chamber which is obtained by such con- 
ago, the gasoline economy records of the Franklin in 1913, the, struction, creates improved scavening of the exhaust gases and 
surprising efficiency of the Buick, Cunningham and Franklin, consequently improves gasoline economy. 

all the motors of which have overhead valves, has again brought So far the nucleus of these objections has been the noisy, ex- 
up the question as to the superiority of this construction. So pensive and complex operation caused by the use of pushrods or 
far, the only reasonable objections to valve-in-head motors rockers. Overhead camshafts have been used to a certain ex- 
have been the excessive noise after short usage and a slight tent on high-powered racing motors, such as are the Isotta- 
increase in the cost of construction. As to the advantages 
gained by the use of the valve-in-head motor it is said that per 
given displacement it is more powerful because its construction excellent results, both on the track and in speed trials, but on 
permits of the formation of a combusting chamber whose wall these cars the principle of eliminating noise and building expen- 
surface is smaller in proportion to its volume than that of either diture has been omitted. Before the adoption of the Weidley 
T or L-head motors. This decrease in wall area reduces the motor by the Premier Motors Co., there was no car on the mar- 


surface through whiclt heat is lost and thus increases the thermal ket having overhead valves and camshaft which did not employ 


Fraschini, Fiat, Peugeot, etc., and their extreme and almost un- 
limited power and speed have caused great satisfaction and most 
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rocker arms in valve operation and which combined together the 
advantages of being flexible, silent and powerful with extreme 
efficiency and low cost of fuel upkeep. Its silence has been ob- 
tained by the placing of both intake and exhaust valves directly 
over the cylinder, their motion being imparted to them by 
means of a camshaft driven by a vertical shaft. 

The purpose of this slight exposition is to demonstrate to the 
general motoring public that the idea that the valve-in-head 
motor is out of style, inefficient, noisy, etc., is entirely false and 
that when it is constructed and designed correctly is noiseless, 
economical, powerful and very efficient. 


Wilmette, Ill. Rosert B. WHITE. 


Center of Gravity Unchanged by Underslinging 


Editor THe AutTomMosiLE:—On December 11 you published a 
letter of mine concerning the effect of underslung frames on the 
center of gravity of the car, and as there seems to be quite some 
interest in this subject I believe that a further discussion of this 
matter, with illustrations to bring out the points of construction, 
are of value. In Fig. 1 are illustrated four chassis, two have 

- 32-inch wheels and two 42-inch wheels and one of each is under- 
slung and the other overslung; also it. will be noted that the 
clearance on all four is 10 inches, this distance being measured 
from the flywheel housing, which is the lowest part of the 
chassis in this case to the ground. A study of these four dia- 
grams will show that the center of gravity is not affected by the 
position of the frame with reference to the axles. The two upper 
figures represent one extreme, these two chassis being equipped 
with 32-inch wheels and the two lower, the other extreme, having 
42-inch wheels. Now referring to those with 32-inch wheels it 
will be noted that the center of gravity of the two is the same 
except for the change in mass center caused by the different 
position of the frame itself, and this is negligible. The clearances 
under both cars is exactly the same and the power plants have 
the same dimensions. In other words, the disposition of the 
masses in the two designs is practically the same. and therefore 
the popular idea that underslung cars have a lower center of 
gravity is erroneous. 

Now looking at the two chassis with 42-inch wheels it is seen 
that the conditions are exactly the same, except that with the 
overslung construction a large kick-up in the frame is required 
at the rear in order that the body will properly clear the axle, 
and therefore it may be said, that this is the only advantage in 
using the underslung construction on a car of any size. 

Now that I have shown that as far as the chassis is concerned, 
the frame suspension has nothing to do with the center of 
gravity, the only question that remains is whether the body on 
an overslung car can be set as low as on the underslung type. 
Referring again to the figure it will be seen that the controlling 
factor in body location is the position of the top of the gearbox, 
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because it is hardly possible to place the floor below this point. 
Thus it is seen that the height of the floor from the ground is 
the same whether the car is over or underslung, and with the lo- 
cation of the floor determined, the height of the rest of the body 
is automatically fixed. In other words, a body can be set just 
as low on an overslung chassis as on an underslung type. 

New York City. Le ae 


Believes in Under-Inflated Tires 


Editor THE AuToMOBILE:—The experience of Mr. Snow with 
under-inflated tires is exactly the same as mine, only I use even 
less pressure than he does. 

My car weighs exactly 2000 pounds and is equipped with 32 
by 3.5-inch tires. 1 have run the same car 8 years. The engine is 
3.75 bore by 4.25 stroke, four-cylinders and is geared 3.74 to I 
on high gear. 

The first 5 years I had no pressure gauge, but then I bought 
one and found I had been carrying less than 30 pounds per 
square inch and | then adopted the practice of pumping them to 
35 pounds. During the entire 8 years I have had only two tires 
that ran less than 5000 miles; all the rest have run from 5100 to 
9600 miles. I have had no blowouts excepting three old shoes 
that had been in use a long time, and one. of the two that run 
less than 5c00 miles, which tire I thought had a defect in the 
fabric. 

My records show that my greatest mileage was reached during 
the time I had no pressure gauge, and was using less pressure 
than during the last three years. On one occasion last season | 
pumped all tires to 55 pounds just to see how much difference it 
made with the riding qualities of the car. The result was sur- 
prising; the vibration was enormously increased, and every little 
stone run over could be easily felt. After running 10 miles I let 
the pressure down to 35 pounds and the car then felt as usual. 

The speed I drive rarely exceeds 25 miles per hour at any time 
and this speed is never maintained for any length of time. 

My average touring speed is not over 16 miles per hour, that 
is, 80 miles for 5 hours’ run over roads that are practically all 
dirt or gravel. oe 

My car is a runabout weighing 2000 pounds. /The size of ‘the 
tires are 32 by 3.5, air pressure 35 pounds maximum, average 
mileage per tire on the last nine tires I have used is 6056 ‘miles: 
Possibly I might have gotten more mileage with higher pres* 
sure, but I like to have them soft enough so they will absorb 
small shocks. 


Brattleboro, Vt. Cuas, A. SMITH. 


Tandem Cyclecars Are Superior 


Editor THe AvutTomopite:—H.M.I*. has somewhat miswnder- 
stood the cyclecar outline of my former article to judge from 
his letter published in your issue of February 5. He states that 
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Fig. 1—Top—These two chassis have 32-inch wheels and are identical except as to frame suspension. The clearance 


inches and the power plants are alike. 





under both is 10 


Bottom—These.two chassis have 42-inch wheels, and, power plants and clearances are the same 


as in the other two chassis.” Note that the center of gravity of both is the same 
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Fig. 2—Bijur starting and lighting system as installed on the 1914 Packard. 


it was written from the manufacturer’s standpoint alone and 
ignoring public prejudice. I think this was answered in my 
S. A. E. paper recently published in THe AUTOMOBILE, where cost 
was put as the basis of the cyclecar movement. Give the pub- 
lic what it demands and it will want a small motor car in every 
particular, a thing not only too expensive, but which would not 
do the work as well as the simpler types. The public thinks it 
wants side-by-side seating but will change its mind very quickly 
after the first few rides in and sights of these cars. 

I would ask H.M.F. merely to reserve judgment on tandem 
seating until such time as he has taken a rough road in one at 
speed and has really seen the remarkable comfort. 

The staggered seating also is excellent if on 36-inch tread but 
beyond a 40-inch tread so much power is required that all cars 
so constructed will either drop to 36-inch or go up to 56 and a 
water-cooled motor of over 71 inches thus taking them out of 
the cyclecar class. 

As to belt drive it is an excellent step, but not the eventual 
drive. It has already proved that with 36-inch tread a dif- 
ferential is useless and unnecessary and hence single chain drive 
instead of double, which he mentions, will probably be used. 
Wider cars will use two chains. If four-cylinder motors are 
used they will not be air-cooled and then magnetos will be used. 
With the V-types the battery systems are much better. 

As to all critics of the cyclecar I would but ask that they re- 
serve judgment until they have ridden in the cars and have 
learned the remarkable things the little vehicles do that are im- 
possible to other types. 


Chicago, III. Ws. B. Stout. 


How to Wire Dual Magneto 


Editor THe AUTOMOBILE :—I—Please give a drawing how bat- 
teries could be attached to a 1914 Bosch magneto similar to the 
1914 Chalmers, for starting purposes. 

2—Give a drawing of the starting and lighting system used on 
the 1914 Packard 38. 

3—Who was the first automobile manufacturer to equip his 
cars with an electric starter? 

4—Who was the first to put out fore doors? 

s—What was the first company to equip their cars with com- 
pressed air starter? 

6—Is the Saxon light car controlled by the Chalmers Motor 
Car Co.? 

Washington, D. C. & E. S. 

—1—Ordinarily the 1914 Chalmers is not equipped with a mag- 
neto, but when one is specified a Bosch, similar to that illus- 
trated in Fig. 3, is fitted. This is a dual system arid the con- 
nections for the battery are clearly shown. One terminal of the 
battery is grounded on the frame and the wire A leading from the 
other terminal runs to a binding post on the dash coil. Wire B 
is connected as indicated, running from a terminal on the mag- 
neto to the dash coil. This wire is known as the magneto 
grounding wire because it short circuits the armature when the 
switch is in the off position. C and D are high tension wires, 
C making connection between the secondary coil of the magneto 
























































L. ey 
AUTOMATIC} © | oe 
SWITCH 
Por 
— 
0 / BATTERY TAIL 
np etl > ; HEAD LAMP 
AMMETER re “amps| | SDE 
| LAMPS 
awansars) bi. 2 
REGULATOR =e 
= , il e. | DASH 
| 3 = a} LAMP 
l, J 
A r | | J | ; 
~ MOTOR / 1 been oe Ss } 
| | OF 2 ESS | IL | 
| | STARTING SWITCH | 











Motor and generator are separate units 


and the switch, and D completing the circuit between the switch 
and the distributor. Wire E, is called the battery circuit breaker. 
and runs from the coil to a binding post on the magneto. The 
switch is grounded to the frame through wire F. 

2—The self-starting and lighting system, Fig. 2, used on the 
Packard is manufactured by the Bijur Motor Lighting Co., Ho- 
boken, N. J. In this system the starting motor and generator 
are separate units. 

The starting circuit is simple, consisting of a motor connected 
directly to the battery and operated by closing a starting switch. 

In the generator circuit the principal parts are: The gener- 
ator; an automatic switch for breaking the circuit when the 
speed of the generator becomes so low that the battery current 
would discharge through it, and a voltage regulator of the vibra- 
tor type. A study of the wiring diagram shows that the automa- 
tic switch has two coils, a voltage coil of high resistance con- 
nected across the wires leading to the battery and a current coil 
in series with the generator and battery. The action of this coil 
is such that as the armature speed increases and the voltage be- 
comes greater, the magnetism generated in this coil attracts a 
small steel arm thus completing circuit between the battery and 
the generator. Current then flows to the battery and lights. 

On the other hand, as the speed of the generator decreases its 
voltage becomes less and finally a point is reached where the 
current begins to flow back into the generator. This reversal of 
flow produces a magnetic field in the series coil of the cutout 
which opposes the field produced by the voltage coil, until 
finally the attraction of the latter for the steel arm that com- 
pletes the circuit is entirely overcome and then the arm, impelled 
by a spring, breaks contact. 

The voltage regulator operates on the vibrator principle, and 
is designed so that when the voltage becomes higher than the 
predetermined value the vibrator throws a resistance into cir- 
cuit that reduces the amount of current flowing through the 
field. This reduces the voltage. When the voltage becomes too 
low, the vibrator flies back again and allows full current to pass 
through the field once more. The movement of this vibrator is 
extremely rapid, making about 150 oscillations per second, so 
that in actual practice, no change in voltage, in one direction or 
the other, is noticeable. 

Now looking at the diagram, it is seen that this regulator con- 
sists of a vibrating arm which is actuated by an electro magnet 
connected across the mains running from the generator. When 
this arm is not attracted by the magnet, full field current is al- 
lowed to flow through wire A from one generator lead up 
through the shunt field to the other lead of the generator, thus 
full field strength is obtained and a rising voltage is generated, 
which finally causes the magnet coil to pull this arm out of con- 
tact thus breaking the circuit. When this occurs, the current 
must flow to the field through the resistance B and this resist- 
ance reduces the flow of the current and weakens the field so 
that the generated voltage drops. This reduction in voltage 
causes a smaller current to flow through the magnet winding 
and then the attraction of the magnet weakens allowing the arm 
to fly back, thus enabling full current to flow through the field 
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again. This cycle is repeated 150 times a second. Special pro- 
vision has been made so that the contact points on the regulator 
will not burn away. 

3—The Cadillac was the first car to be fitted with an electric 
starter. 

4—It is difficult to say who was the first to use fore-doors, be- 
cause this feature was brought out by several different European 
body makers at about the same time. The first application of 
this design was to torpedo bodies of the extreme type; these 
were distinguished by long cowls, flush sides and rounded rears. 
Almost simultaneously with the torpedo, the Berline, or fore- 
door limousine made its appearance. 


Horsepower Curve of Abbott Six 


Editor THE AuTOMOoBILE :—1I—Will you kindly publish in your 
columns, the weight of the Buick six and the Abbott-Detroit six? 

2—Will you print a plot of the horsepower curve of the motors 
of the above mentioned cars and also give cylinder dimensions? 

Lincoln, Nebr. .’ s # 

—1—The weight of the Buick 6 is 3,600 pounds, while the 
weight of the Abbott 6 is 3,820 pounds. 

2—The horsepower curve of the Abbott 6 is given in Fig. 4 
while a similar curve for the Buick 6 is not available. The cylin- 
der dimensions of the Abbott are 3.75 by 5.25, while the dimen- 
sions of the Buick are 3.75 by 5. 


A New Method of Gear Shifting 


Editor THe AutomosBiLE:—I would like to suggest an im- 
provement over H. F. B’s. method of noiseless gear-shifting. 
The clutch of any car gets enough wear in city driving without 
needlessly slipping it, as he advises, to make it easier to come 
into second from high speed. My own method of bringing the 
two gears into approximate rotative speed is simpler than the 
one outlined in his letter appearing in your issue of the 2oth, 
and more practical. 
into second I take the weight off the engine by easing up on the 
accelerator for a second, and when the engine has ceased to drive 
the shaft and before the momentum of the car has begun to 
drive the engine, I slip my gear into neutral without depressing 
the clutch pedal. This is done without noise or any wear at all 
on the dogs on the direct-drive clutch. Then, with the clutch 
still in, I accelerate the motor and when the counter shaft in 
the gearset is turning at, what experience has taught me, is 
the proper speed, I throw out the clutch and slide into second 
with no noise and no strain on the gears. This operation is a 
little involved in the telling, but in practice it has become second 
nature with me, and requires no more than a second for the 
whole proceeding. I heartily indorse H. F. B.’s assertion that 
the speed of the motor can be accurately gauged. 

It seems to me that a discussion of the methods of gearshift- 
ing is of importance because there are so many drivers that do 
not know how to shift gears properly. 

Brooklyn, N. Y. A. BA. 


Batteries Discharged by Short Circuit 


Editor THr AUuTOMOBILE:—I—I have a 1913 model Overland 
with U. S. L. starting and lighting system. The starter has 
given me trouble from the first; the trouble seems to be in the 
battery, for after using the battery 35 to 40 times for starting 
and some for lighting, it will go dead. I have had three 
batteries, and now the third has gone dead. The battery gets 
discolored at the bottom, the acid has eaten through the box. 
and something forms on the top. My idea is, that one or two 
cells are shorted. 

2—Can you change a 16-inch steering wheel to an 18 inch? 
My steering gear seems to almost lock. 

Bonneville, Miss. Jos W. SANDERS. 

—1—Your battery trouble is due either to a short-circuit some 
place in the system or else to too low a charging rate. 

There are many places that you may have a short-circuit but 
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the probabilities are that it is in the battery itself. If this is the 
case the plates have been buckled by using too high a charging 
rate. The effect of using too high a rate is to heat the plates 
so that they bend over until they come in contact with one an- 
other. 

Another short-circuiting trouble that may be causing the bat- 
teries to give out so soon is due to filling them too full. The 
cell should be filled 5-8 of an inch above the top of the plate. 
There is a lead strip above the top of each plate and many 


‘owners mistake this for the top of the plate. When the battery 


is filled up to this point, the liquid soon overflows and runs 
down the sides of the jar thus causing a short circuit, which re- 
sults in the battery becoming discharged after being used a 
few times. 

There is a slight possibility that you have a short-circuit in 
the wiring or in the generator itself and therefore all wiring 
insulation should be carefully inspected. 

If the regulator is set to give too low a charging rate, the re- 
sult will be that the battery will never become fully recharged 
and therefore it will go dead in a short while. 

The correct charging rate is about 20 amperes when the mo- 
tor is running somewhere near its maximum speed, and this can 
be regulated by an adjusting screw located on the dash. 

2—You can obtain an 18-inch steering wheel to fit your car 
from almost any supply dealer, but this will make very little 
difference in the ease with which the steering is accomplished. 
The leverage will be increased according to the ratio of the 
diameters of the two wheels or about 7 per cent. 

Fitting a larger wheel because the gear works hard is not to 
be recommended, however. Something is wrong with it and 
the trouble should be located without delay because in its pres- 
ent condition it is liable to stick when rounding a curve and 
cause a serious accident. Inspect the adjustment for taking up 
the play. It may be that the gear is adjusted too tightly. Then 
again it may need lubrication or a ball-bearing may be broken, 
causing it to jam. 
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Fig. 4—Horsepower and torque curves of 1914 six-cylinder Abbott 
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Fig. 3—Diagram showing wiring of battery to Bosch dual system 
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Interesting Figures of German Exports 
with Sidelights on Large Features 
of Construction and Market Conditions 


MOST MARKETS SLOW FOR LUXURIES SINCE JULY 


S results of engineering are in the end measured com- 
mercially, some details from the German export business 
in automobiles for 1913 and a comparison with the cor- 

responding figures for 1912 may be taken as involving points of 

considerable technical interest, to those acquainted 
with the trend in German construction as well as the conditions 
of the world markets. The official figures for 1913 have just 
been published and the two dominating facts established by these 
statistics are, first, that the increase in the total of exports over 
the preceding year comes under the head of trucks and delivery 
wagons and, secondly, 


especially 


that Russia is developing into a very im- 
portant market for automobiles as well as for commercial ve- 
the gains in the automobile trade with that country bein, 
offset for Germany, however, 
cially those of South America. 


hicles, 
by losses in other markets, espe- 
including 
from I9tf to 1912, amounted in monetary values 
to 56 per cent. That this rate of increase has been much re- 
duced from 1912 to 1913 and, in fact, would have dropped below 
zero but for the increased export of German motor trucks and 
delivery mainly to a world-wide financial 
taking effect in matters of luxury first; but in some 
of the markets competition from other exporting countries has 
been a factor at least equally decisive, as some of the following 
figures will The total value of 1913 exports was 88.3 
million mark, as against 76.5 million mark in 1912, and 48.5 mil- 
lion mark in 1911. On the basis of 4 mark to 1 dollar, which is 
sufficiently accurate for the purposes of comparison, the figures 


The increase in German exports of motor vehicles, 
motorcycles, 


wagons, is ascribed 


depression, 


show. 


for the present year are made up from the different classes of 


vehicles. as follows: 


Number of Vehicles Value in $1,000 Units 


{OT3. 1912. 1913. IQI2. 
PI. eis ticnaness 7.849 5,025 17,741 16,264 
Commercial Motor Vehicles. 1,999 605 3.288 1,943 
Motorcycles ....-.cccececs 3.214 3,084 666 623 
Dirigible Airships ........ 36 25 334 230 
Vehicle Bodies ........... 138 165 45 64 


Quantities and Values Reversed 


that the much smaller number of 


automobiles exported in 1913 exceeded in value the larger num- 


Here it is first remarkable 


ber sold in 1912; a fact bespeaking perhaps inability to com- 


pete with other countries in small cars. 
It is also notable that the 
commercial 


large increase in the number of 


motor vehicles is represented by a_ considerably 


smaller increase of their aggregate value. This is explained as 
due to a proportionately larger export of the smaller sizes of 
trucks, but the statistics, as reported, do not preclude that it may 
be due, partly or wholly to a lowering of prices. 

The exports of commercial vehicles are distributed among the 
different countries in the proportions indicated by the following 
figures, which seem to represent a volume or weight unit [not 
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specified in the report] which should be divided by 12 to give 
approximately the number of vehicles for which it stands. 


1913. IQt2. 1913. 1912. 
NID a ieaitlwcervinrs 7,475 5,025 Great Britain ...... 2 476 
PME nl idce ene 4.375 3,042 The Netherlands ... 764 210 
Austtia-Fiungary . 3,508 2292 Maly 2.00000 cicccses 733 919 
Roumania ........ 2,329 9098 Argentine .......... 580 564 
TARRY oc cccwonns 1,077 1,067 United States ...... 418 314 
ee 949 oo ~ SWREFIANG ........ 30 407 
fo 893 |) ae 315 375 


The increased sale of trucks to Roumania and Servia is at- 
tributed to the military needs of these countries, while Bulgaria 
received her supplies from France. 

Returning to the matter of automobiles or pleasure cars, it is 
explained that the exports during the beginning of the year 
showed the rising tendency of 1912, but fell off sharply during 
the last six months. 

The distribution to the different countries of the pleasure auto- 
mobiles is given in the following comparative figures; and it 
seems that the number of vehicles may again be approximately 
figured by dividing by 12 in each case. Presumably these figures 
may also be taken as representing, in a measure, the business pos- 
sibilities for exporters from countries other than Germany. 


1913. IQ12. 1913. IQ12. 
Russia ...........23,f47 15,037. Roumania 1,290 3,617 
Austria-Hungary . 9,573 9,791 British So.- Afton. 1,005 333 
Argentine ........ 7.465 8122 Uruguay 1,062 1,140 
Great Britain 6,726 9,423 Australia ........ 1,049 I,IIO 
i Rete eee 5314 9663 Norway .......... 1,039 672 
The Netherlands... 4,778 5,172 Chile ............ 1,002 307 
Denmark ......... 4,341 2,807. United States 914 889 
SRN asiasiewaatens £322 2503 MEAG ......660 754 3290 
Belgium ......... PO ae a Se 731 108 
PRUNE cecuccerens 3.583 3,571 British India ..... 487-514 
eres 2402 2336 Rulgaria .......:. 473 696 
Switzerland ...... Po a 384 288 
ee ee Eeeo. LIA Jove 22... 6555.. 326 ©=_- 366 
i a k7s7 tape Turkey .........; 322s 3378 
Dutch Indies .... 1.557 HOGS Ceylon ... 6.6060. 196 227 
POSUERE | oes. 1,299 734 


The gains are mostly in Russia, the Scandinavian countries and 
Italy, while the losses accounted for by 
late to Argentine and Brazil and, 
India, Australia and Uruguay. 


foreign competition re- 
smaller degree, to Japan, 


Exports of Automobile Parts 


A considerable increase is noted in the German export of auto- 
mobile parts. No statistics were compiled on this branch of 
automobile commerce until 1912, when the total was found to 
reach a value of about 2 million dollars. In 1913 the total rose 


to 24% million dollars, distributed among Austria-Hungary, Great 
Britain, Italy, United States, Russia, Belgium, Switzerland and 


France, the amounts ranging downward in the order given. 

The export of automobile motors fell from: 2,096 in 1912 to 
1.455 in 1913, but their value rose from $365,000 to $650,000, in- 
dicating in connection with other factors of record that. the 
motors exported were much larger than before. Holland ab- 
sorbed one-fifth of this export in automobile motors [under 
which classification boat motors are probably included—Eb.| 
The automobile motors imported into Germany were, on the 
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other hand, smaller and less costly than in the previous year 
[which may be explained from the number of small automobile 
motors from United States sent to assembling shops in Germany, 
together with the other parts of the vehicles to which they were 
to belong—Ep. }. 

The total exports of Germany under the heads mentioned in 
the foregoing amounted to a value of 35.1 million dollars, as 
against 30 million dollars in 1912. The imports were 6.2 and 5.8 
million dollars, respectively. 


German Imports 


The number of automobiles included in the imports in 1913 
was 1830, an increase of 141 over 1912, while the number of com- 
mercial motor vehicles dropped from 201 to 159. The principal 
countries from which the automobiles were bought were United 
States, France, Belgium, Great Britain, Austria and Italy, in the 
order of mention. The United States gained almost 100 per cent. 
over the previous year, overtaking France by a small margin, the 
French sales remained substantially the same as in 1912. In this 
there is no account taken of the American vehicles assembled in 
Germany.—From Allgemeine Automobil-Zeitung, January 31. 


Data on Autogenous Welding of [ron and 
Steel—S pecial Weld Metal 


UTOGENOUS welding being resorted to more and more 
to enlarge the field of foundry work, as in the making 
of hollow cast-steel wheels, where coring would be too 

dificult or costly, or in securing a water jacket to a motor 
cylinder casting, where weight may be saved and wasters avoided 
by employing the process, some of the conclusions which scien- 
tific investigators have reached with regard to the best methods 
to be adopted and the precautions to be observed should now be 
generally known. 

The specialist, R. Amedeo, is quoted on the subject in summary 
as follows: 

Tests made with different-flames have established the supe- 
riority of the oxy-acetylene flame whose neutrality—chemical 
inertness—toward iron and steel is absolute. Carburation of the 
metal is also easy to avoid, as the color of the flame indicates if 
there is an excess of acetylene. An excess of oxygen is, on the 
other hand, dangerous: it produces slag deposits which detract 
greatly from the physical properties of the metal and it is 
manifested through an important loss in the carbon and manga- 
nese contents. 

The improvement of welds by hammering and annealing is 
pronounced. Yet, if the two operations are simultaneous, it is 
important not to continue the hammering below a certain tem- 
perature in order to avoid cracks. The simplest means for 
determining the temperature at which hammering should cease, 
in the case of soft steel, is to use a magnet. Its attraction be- 
comes much stronger below 770 degrees centigrade, at which 
temperature hammering should be stopped. 

It seems that the improvement which is most to be desired in 
practice lies in the use of special weld metals. So far, elec- 
trolytic or other iron as pure as procurable has been preferred. 
but weld metals should be used which are rich in those contents 
most likely to be burned out in the process. Medium hard and 
hard steels present special difficulties: their decarburation is 
always considerable and the welds of two pieces of hard steel 
usually present the appearance of a steel quenched too cold. 

The formation of oxide films on the two pieces is also fre- 
quent but can be obviated by means of a mixture of carbonate 
and bicarbonate of soda in equal parts. 

The principal difficulty in welding hard steels lies in the 
“burning” of the metal, which results in pronounced brittleness 
and cannot be remedied by annealing. The best means for the 
prevention of this effect consists in pre-heating the pieces to be 
welded, so as to reduce the time during which they must be 
exposed to the flame. ‘ 
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On the whole the welding of steels containing more than .5 
per cent of carbon does not present sufficient guarantees for 
application to parts intended to withstand shocks. The un- 
suitability of an iron alloy for autogenous welding increases 
with the carbon content up to a percentage of 2.7. On the other 
hand, alloys containing more than 4 per cent. are easily weldable. 

F. Carnevali, an Italian authority on welding, agrees with 
Amedeo in preferring the oxy-acetylene flame to the oxy-hydric 
or the oxy-gas flame, as well as to electric welding or the 
thermite method; in the case of the two latter methods on the 
ground of convenience. Welding tests made with steels soft, 
medium hard and hard—all plain steels but varying greatly in 
the carbon, manganese, silicon, phosphorus and sulphur contents 
—and subsequent microscopic examinations and physical tests 
lead him to the following conclusions: 

(1) The rapid heating of the metal alters profoundly its 
mechanical properties and its molecular structure; often also its 
chemical composition. These modifications are injurious. 

(2) This drawback to the method can be remedied in part by 
annealing for 30 to 40 minutes at 850 to goo degrees centigrade. 
Hammering should be tabooed in the case of hard steels. 

(3) Especially in the case of hard steels, the slowness of the 
cooling is of great importance. 

(4) The changes in the mechanical properties—above all the 
elongation—are due to oxidation resulting in a reduction of 
the carbon, manganese and silicon contents. The remedy con- 
sists in using a weld metal of similar composition to that of the 
metal to be welded but with a higher percentage of carbon, 
manganese and silicon. 

With reference to cast iron Carnevali’s conclusions are dif- 
ferent. His tests were made with a composition comprising : 
carbon 2.94, of which .33 in solution, silicon 2.42, manganese .87, 
phosphorus 1.47 and sulphur .o9. He says: 

(1) The rapid fusion and cooling incidental to the welding 
process give the metal a fine-grained structure. 

(2) The chemical composition is affected as in the case of 
steel, especially the carbon and silicon contents [the manganese 
is not here specially mentioned] and the remedy lies, as before, 
in the use of a weld metal rich in these components. 

(3) The mechanical properties are only slightly affected by 
the welding. The welded portion shows, however, increased 
hardness by the Brinell test. 

(4) Heat treatment and the duration of the cooling-period 
influence the grain of the metal but have small effect on its 
physical properties. These factors are to be considered, how- 
ever, for pieces of niachines in which expansion and contraction 
play an important part, as the expansion and also the heat- 
conductivity are affected by the annealing and the manner in 
which it is done—From Revue de Métallurgic, January. 


Aluminum Much Improved by Adding 
Cobalt and a Little Tungsten 


HEAPENING of cobalt—mainly through the expansion of 
cobalt mining in Canada—h's brought the remarkable 
properties of this metal as an alloy strongly into the foreground. 
High-speed steels have been greatly improved by its use. Non- 
corrosive cobalt-chromium-iron, with some carbon, rivals steel in 
hardness and toughness. And lately it has been ascertained that 
aluminum with an alloy of 8 to 12 per cent. of cobalt can be 
rolled and forged, while of coarse crystalline structure and not 
much stronger than ordinary commercial aluminum. This dis- 
covery was followed by the more important one that a further 
addition of about I per cent. of tungsten refined the structure 
and almost trebled the strength of the metal, while the ductility 
remained. The alloys with 8 per cent. cobalt are most ductile, 
while those with 10 per cent. or more are less easily forged or 
rolled but stronger and more suitable for castings. Molybdenum 
produces effects similar to those obtained from tungsten in 
similar quantity.—From Electrochemische Zeitschrift, January. 























































Fig. 1—Bungay automatic gearshift, showing general arrangement 


The Bungay Gearshift 


Shifting Energy _— by Compression 
of Spring by Clutch Pedal 


N automatic gearshift of the mechanical type has recently 
A been brought out by the Bungay Mfg. Co., Brooklyn, 
N. Y., to fill the demand for a simple shifting device. 
Gear changes are made either by a push-button or lever control 
located on the steering wheel. Energy for the shifting is ob- 
tained by compressing a spring by the last half of the downward 
stroke of the clutch pedal, in other words when the clutch is 
disengaged preliminary to shifting, the spring is automatically 
compressed. 

Ass shown in Fig. 1, at A, this spring is held between two 
cup-like members B which are called selectors. These selectors 
Fig. 2, are rotated, to obtain the different speeds, by the. long 
gear C whose shaft is linked to the mechanism on the steering 
wheel. And when the shifter is set for a certain gear selection 
the gear is meshed by the outward movement of one of these 
selectors, the energy being supplied by the spring A. When set 
for any given speed the shifting mechanism is so arranged that 
the cam on the outer end of one of the selectors engages one of 
the fingers J, thus moving one of the rods K outward and as 
these rods K are connected up to the gearbox this movement 
meshes the desired gear. Before the shift can take place, 
however, the clutch must be disengaged, in order that the spring 
may be compressed to provide the necessary power for shifting, 
this movement also bringing the gear " 
that was in mesh back to neutral. The 
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clearly the relation of the different parts when second speed is 
engaged. It will be noted that the rod K is in engagement with 
one of the selectors B, the cam on this selector fitting into 
a slot in the corresponding finger J. In Fig. 2, also, is seen the 
method used to hold the other selector in position, its cam bear- 
ing against the stop I at the right. 

A top view of the mechanism is given in Fig. 4, and a vertical- 
section through A-A, Fig. 4, is shown in Fig. 5, and from this 
the relation of the different parts of the mechanism when 
second speed is engaged is indicated. It is seen that the finger 
carried on the shifting rod at the bottom is engaged by the edge 
of the cam and that the notch N is registered with its stop, thus 
allowing the selector to slide over it. At the top it will be noted 
that the cam is cut away so as to pass over the finger on this 
side. By rotating the cam, the other notch might be made to 
register with the stop and at the same time the top finger would 
he engaged and the bottom one disengaged. This would be the 
position of the mechanism for reverse gear. 


Free Operation of Clutch 


Free operation of the clutch without disturbing the position 
of the gears is possible during the first half of the downward 
stroke of the clutch pedal, and during the second half the 
selectors are brought together and the spring compressed. The 
linkage for compressing the spring is shown in detail in Fig. 4, 
the dotted lines indicating the position of the mechanism when 
the clutch pedal is out. 

The Bungay gearshift is offered with two methods of steer- 
ing wheel control, one by push-buttons and the other by a lever 
operating in a quadrant. The button control is housed in a 
round case 4 inches in diameter and 1.5 inches high. 

The vital parts of the Bungay gearshift are made of hardened 
steel and are subject to very little wear, it is claimed. Should 
they wear, however, it would make no difference because the 
spring would always push the gears all the way into engagement. 
On the other hand, the selectors could not wear so much that 
they would not pull the gears out of mesh. 

While the description of the Bungay shifter applies to a 
three-speed gearset it can easily be installed on a four-speed 
set by the addition of a third rod K and notching one of the 
cams to correspond. 

This gearshift can be installed on an old model just as easily 
as on a new car that is designed for its attachment. The work 
can be done by any mechanic as all that is required is to fasten 
the box containing the shifter mechanism to the chassis and then 
connect up the shifter rods to the gearbox. The total weight 
added by its installation is 18 pounds. 





rod D, Figs. 1 and 3, is connected to the 
clutch and compresses the spring when 
it is ‘pushed in. 

For the sake of clearness in describing 
this mechanism, it will be assumed that 
the outer rod K engages high gear when 














it moves to the right, and second speed 
when it moves to the left, the other rod 
giving low to the right and reverse to 
the left. 

Ordinarily the stops I bear against 
the selector cams and prevent them 
from sliding laterally, but when a gear 
is selected, a notch in one of these cams 
registers with the corresponding stop 
and thus the selector is free to move 
to the right or the left, as the case may 
be, and the desired gear is then meshed. 

Assuming the rods K are connected to 
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the gearbox as described, then Fig. 1 
indicates the position of the gearshift 


for reverse and Fig. 3 shows very spring. 





Fig, 2—Selector, showing cam and gear. 
of selector B with finger J at left. 


Fig. 3—Side broken away to show the meshing 
Fig. 4—Top view, showing mechanism for compressing 
Fig. 5—Section through A-A. Fig. 4, showing position of cam 
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Stilz Oil Motor Uses 
500 Lbs. Compression 


Operates on Two-Cycle Principle 
—Both Fuel and Air Are Pumped 
In — Develops High Power 


CONSTANT compression motor of very high efficiency 
A employing the two-stroke cycle principle and adapted for 

running on any of the heavy petroleum oils has recently 
been brought out by Harry B. Stilz, Philadelphia, Pa. 

The motor consists of two working cylinders and a two-cyl- 
inder, two-stage air compressor that supplies the air for com- 
bustion at a pressure of 500 pounds per square inch. The high 
compression enables great power to be developed, the engine 
giving 50 horsepower at 500 revolutions per minute with cylinder 
dimensions of 5-inch bore and 7.5-inch stroke. No carbureter 
is used, the fuel being fed directly to the cylinders when the pis- 
ton is at the top of the stroke by a small pump driven by the 
camshaft. 

The cycle of operation is as follows, beginning with the piston 
at upper dead center: A combustible mixture of air and fuel 
is introduced, which ignites almost immediately and drives the 
piston downward on its power stroke. At lower dead center 
the pressure of the exhaust gases is reduced to atmosphere by 
the uncovering of a large exhaust port. The piston then pro- 
ceeds on the return stroke to the top of the cylinder forcing 
whatever exhaust gases have remained out through an auxiliary 
port. 

An examination of the vertical section, Fig. 1, shows that the 
power cylinder, which is the central one in the illustration, looks 
more like a four-cycle design than a two-cycle one with its in- 
take and exhaust valves mechanically operated by a camshaft on 
the top of the cylinders. This camshaft is driven by a vertical 
shaft at the front of the motor through bevel gears. The fuel 
pumps are also operated from this shaft. As already indicated 
in describing the cycle of this motor, there are two exhaust 
valves. One is the main exhaust valve, which is nothing more 
than a port in the side of the cylinder that is uncovered by the 
piston when it approaches lower dead center. This port is seen 
at the left in the figure; the other is the auxiliary exhaust valve 
which is located in the cylinder head at the left and opens in- 
wardly. 
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Fig. 1—At extreme left—Section through high-pressure cylinder 
of air pump. Center—Power cylinder. Right—Low-pressure alr 
cylinder. The compressor pistons are operated from the crankshaft 


The air compressor which delivers the air to the power cyl- 
inders is a two-cylinder, two-stage type with the cylinders lo- 
cated to the right of the power cylinders. The cut, Fig. 1, shows, 
at the left, a section through the high pressure cylinder, alone, 
while at the right a complete section through the low pressure 
cylinder and adjacent power cylinder is given. The compressor 
pistons are operated by rocker arms that are pivoted in the sides 
of the main part of the crankcase. The ends of the rocker arms 
are connected on one side to the power piston and on the other 
to the compressor piston. 

The operation of inlet and discharge valves is entirely auto- 
matic and the cylinders are so proportioned that the pressure 
of 500 pounds is maintained continuously. From the first stage 
air is delivered to an intercooler where it is cooled off con- 
siderably before it passes to the high-pressure end. This reduces 
the volume of the air to be handled by 


x == 





— 


the latter and thus a saving in power re- 
SOS rl sults. From the high-pressure cylinder 
> the air is discharged into a reservoir 
A which prov:des the air for starting and 
— running the engine. 
O ) In the ordinary motor whether two- or 
four-cycle, variation in load is taken care 
of by means of a throttle which varies 


the compression in the cylinders, but as 


/ 
i 





the amount of compression in this motor 





YS = is constant, some other means of load 























variation is necessary. This is done by 
regulating the amount of fuel delivered 
FIG.4 to the cylinders by changing the stroke 
of the fuel pumps. 

These pumps deliver oil while the ad- 
mission valves are open, the oil being in- 
jected into the cylinder through a duct in 
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Fig. 2—Vertical section through valve, showing fuel duct through center of valve 
stem. Fig. 3—Horizontal section through valve chamber, showing spiral form of air 


the center of the admission valve, Fig. 2. 
This duct terminates in a small orifice. 


passage. Fig. 4—Fuel pump mechanism. The eccentric for varying the stroke is shown immediately adjacent to this orifice the 


at A 


(Continued on page 467) 
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Simplicity Feature of G. B. & S. Motor 


New Four-Cylinder Type Has Stroke-Bore Ratio of 1.13— 
Delivers Over 25 Horsepower—Accessibility, Silence and Flex- 
ibility Are Aims in the Design— All Moving Parts Are Inclosed 


HE latest product of the shops of the Golden, Belknap & 
Swartz Co., Detroit, Mich., is a four-cylinder motor of 


Js 


a 


the unit-power-plant type which has a bore of 
stroke of 4.25 
bore ratio of 1.13, and, according to the S. 


5 inches 
streke- 
formula, the 


und a inches. These dimensions give 


a. E. 


But, since the stroke is considerably greater 


rr>= 
-<.5- 


horsep. wer is 


than the bore, the motor is capable of delivering 25 per cent. in 


excess of this rating. The piston displacement is 187.9 cubic 
inches. 
The Golden, Belknap and Swartz concern has long been 


known as a builder of excellent motors for automobile use, and 
in the new design we tind even greater refinement. Simplicity. 
flexibility and silence have been especially striven for and the 
complete inclosing of all moving parts is in line with this aim. 
Right Side Practically Clear 


The cylinders are in pairs and of the L-head type with water 


jackets of large size integral. Valves and gas manifolds, and 


magneto and carbureter are on the left side, leaving the right 


inlet the 
The crankease is of the barrel type 


entirely clear except for the water connections and 


electric motor-generator, 
and gives support to the three crankshaft bearings as well as 
the The to the bottom 
of the crankcase, while on its left side there is a large plate 


those of camshaft. oil reservoir bolts 


The left side has 
two such plates, each inclosing practically half of the length 


which may be removed to get at the bearings. 


with a breather pipe between. 


Crankshaft and connecting-rods are made from high carbon 


steel of rigid analysis and tensile strength according to the 
maker. Crankshaft and flywheel are given very careful balance 
on special balancing machines. Such accuracy is an enemy to 


vibration, racking of the parts and consequent wear and noise. 
Silent chains well 
the 
readily seen 


Timing gears~are eliminated in this motor. 
take 


venerator. 


at the front end their 


magneto 


inclosed place for operating 


camshaft. and These can be 





Left side of the new four-cylinder G, B. & S. power plant, showing how all valves are on this side of the motor. 
also control levers mounted on gearbox 


¥ | 


the motor. One distinctive feature of 
this chain drive is the provision made for the taking up of the 
slack which gradually wears in the chains. Those parts of the 


sprocket and chain housings which carry the magneto sprocket 


in the front view of 


and the electric motor-generator sprocket are separate from the 
When wear 
occurs, these bolts may be removed and special gaskets inserted 
hetween the two parts to take up the desired chain slack. These 
gaskets are kept in stock in thicknesses varying from .003 to .02 
so that all met. The motor-generator 
chain and sprockets are in front of the camshaft and magneto 
drive. 


main portions, being held in place by holding bolts. 


inch conditions can be 

The chain for this passes from the crankshaft sprocket 
the camshaft to the magneto shaft 
sprocket. Thus only two chains are used. These are inclosed so 
as to run in oil. 


over sprocket and on 


Inclosed Parts Are Accessible 

ach valve stem and:spring is individually inclosed in such a 
wavy as to be free from foreign oils and grit, but at the same 
time they are The tubular housings are 
telescopic, and when the clamping screw is loosened, the lower 
part slides upward over the top portion so that the tappet adjust- 
ment is completely exposed. 


readily accessible. 


Of course, after the valve spring 
has been removed, the cylindrical affair is easily slipped off. 

The oiling system is of the combination force feed and splash 
type, the plunger oil pump operating from No. 4 exhaust cam. 
This forces the oil first to the dash sight feed and thence to the 
three main crankshaft bearings. The connecting-rod bearings 


The oil 


The motor utilizes 


and pistons are oiled by the splash in the crankcase. 
is also led to the chain driving mechanism. 
thermo-syphon cooling very successfully. The designers realize 
that thermo-syphon, to be at its best must have large water con- 
nections of exactly correct proportions as borne out by experi- 
ment, and have provided such. This cooling is well backed up 
Ly an efficient shape of fan, belt driven from an extension of the 


Features 


Horsepower (S. A. E.) ... .22.5 

Bore 3-75 inches 

Stroke 4.25 inches 

Stroke-Bore Ratio... 1.13 

Four cylinders in pairs. 

Piston displacement. . .. . . 187.9 

Three-point suspension. 

Three-bearing crankshaft. 

Thermo-syphon cooling. _ 

Force feed and splash lubrica- 
tion. 

Dry-plate clutch. 

Chain camshaft drive. 

Electric generator-motor by 
chain to front end. 


<a 






Note oil leads and 
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Left—Right side of new G. B. & S. motor, showing large water intake manifolds for thermo-syphon system of cooling and mounting of 
electric generator. Right—Front end view, showing camshaft and generator drive. The two chains shown are the only ones used 


crankshaft. The bracket carrying this fan is adjustable at its 
lower end to give the desired tension to the belt. 

The electric motor-generator is placed on the right front side 
and is of standard make. It performs the functions of first 
operating through its chain connection the crankshaft, and after 
the engine has taken up its own running is in turn driven by the 
former. This electric unit has no connection with the magneto 
ignition circuit. 

Dry Plate Clutch Used 

The clutch used with this power plant is a dry plate type 
having two Raybestos friction disks between which is a steel 
disk. The clutch is designed for extreme simplicity and ease 
of operation together with simple adjustment. It is the maker’s 
claim that there are no expensive parts requiring frequent re- 
placement, the only wearing parts under ordinary use being the 
two friction disks which are guaranteed for a minimum of 
2 years’ service. The clutch is housed partially within the fly- 
wheel housing and partially back of it in the forward extension 
of the gearbox. This latter bolts conventionally to the flywheel 
case through a substantial flange construction. 

The gearset is a compact unit of standard make, the Detroit 
Gear and Machine Co. supplying the motor builder with this 
part. It is a three-speed forward type having ball bearings 
throughout. The gears have a face of 7-8 inch and are of 


special steel. This gearset is provided with center control and 
besides a lever for this purpose, an emergency brake lever is 
also furnished. 


Three-Point Suspension Employed 


Conventional method of suspension of this unit power plant 
is provided for. The three-point design is used, whereby the 
single support is at the front, while arms extend out for at- 
tachment to side frame rails from the flywheel housing. This 
rear support is not integral with the crankcase, but is attached 
between the gearcase and the crankcase flywheel housing flange. 
Thus the gearset may be disconnected entirely without disturb- 
ing the engine. 

Some dimensions follow: 

Crankshaft front bearing—t 1-2 inches diameter by 3 1-2 inches 
length. 

Crankshaft center bearing—1 I-2 inches diameter by 2 3-4 inches 
length. 

Crankshaft rear bearing—r 5-8 inches diameter by 4 inches 
length. ; 

Connecting-rod lower bearing—! 1-2 inches diameter by 2 inches 
length. 

Flywheel diameter—1I1 1-2 inches. 

Flywheel width—3 3-4 inches. ; 

Overall length power plant from front support to rear of gear 
assembly—48 inches. 

Overall width—26 3-4 inches. 
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Left—Elevation of left side of G. B. & S. power plant, with sectional view of clutch and gearbox. Right—Rear view of power plant. 


Note supporting arms 
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Some Accessories for 
Use on Cyclecars 


Motorcycle Types Predominate at Present 
But Many Special Cyclecar Devices 
Have Already Appeared 


O write of cyclecar accessories is largely to retell the story 

7 of motor and motorcycle accessories as the larger part 

of the cyclecar supplies to date are merely adaptations 

from these fields. Tires are motorcycle tires, speedometers 

are motorcycle types, lamps are those used by motorcycles, and 

as a rule, wheels, rims, pulleys, etc., all are taken from the motor- 
cycle field. 

At the beginning all the fittings were of the motorcycle type 
but experience has shown certain requirements which have in- 
fluenced makers to changes and in some cases to entirely new 
designs. 

For instance there has been a change in motors and shortly 
there will be a greater change, leading probably to new designs 
which can be made cheaper than present motors without sacrific- 
ing results in any way. The first cars were made with motorcycle 
motors and these worked well for a time, but were soon found 
to have deficiencies which were glaring. They were too hard 
to start, the shafts were too light, and they would not throttle 
down enough for traffic. Fitting outside flywheels added to 
connecting rod strains, and therefore many changes were needed. 
as a result the makers of this type of motor for cyclecars have 
made their motors to fit. Decompressers were fitted on magneto 
fitted motors and for others battery systems, especially the At- 
water-Kent, were adopted and found to give starting on the first 
throw of the crank. This change was made together with a 
strengthening of construction all the way through and today 
the Spacke Machine Co. of Indianapolis and the Universal 
Machinery Co. of Milwaukee are making V motors well fitted 
to this work. Both of these engines have been previously de- 
scribed in these columns. They come within the 71-inch cylinder 
capacity which is generally accepted as the cyclecar limit, and 
have proved well equal to their work. Both are fitted with fans 
for assisting cooling. 


Carbureters Adapted to Cyclecars 


One of the difficulties in starting the V motors by the quarter- 
crank-turn method necessary in cyclecars was found due to mix- 
ture and to carbureters, which, though well fitted for motor- 
cycles, did not deliver the right starting mixture for cyclecar re- 
quirements. The first to consider the cyclecar and to produce a 
carbureter for this field was the Wheeler & Schebler Co., which 
is now making a real cyclecar carbureter. 

The new product is similar to the old model H, but with extra 
shutter adjustments for starting with a rich mixture, one butter- 
fly valve being fitted in the air intake below the jet, and the extra 
air valve arranged so that it can be held shut by pulling a 
wire from the dash. 

This carbureter is being used by both the Spacke and Universal 
Machinery companies. 

A large percentage of the new type cyclecars are using belt 
drive and as a result are demanding belting in large quantities 
and yet require a low price. A low price demands low priced 
material and the firms as a result have either had to continue 
their price or cheapen the product to its detriment. It is signi- 
ficant that there has been little price changing. One firm has 
produced a very original belt especially for cyclecars but this type 
would not be so successful on the small pulleys of motorcycles 
as it is on the larger pulleys of the cyclecar as can be seen from 
the construction. 
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This belt resembles on the outside an ordinary block leather 
belt of the V type, the continuous strip which takes the strain in 
the ordinary belt looking rather light for the load however. A 
glance at the belt coupling shows, however, that within the con- 
tinuous strip are imbedded two woven piano wire cables of 
enormous strength and that these cables take all the strain of the 
pulling while the leather merely furnishes the wearing surface. 
A set of these belts made a very remarkable performance on the 
recent trip of the Imp from Detroit to Erie, Pa., over the worst 
of road conditions for in the whole run, in snow, water and mud 
and with new belts neither was tightened once and have run 
some time since without touching. A trip of 28 miles in deep 
snow and ruts was made on one belt, after the breakage of a 
pulley, with no appreciable slippage. This belt is made by the 
Duckworth Co., and is called a cyclecar belt. 


Demand for Good Belts 


The Graton & Knight Co., pioneer belt maker of Worcester, 
Mass., is also specializing in belting for cyclecars and has placed 
its belt with a great number of the cyclecar makers. It reports 
the greatest sale for the 1 1-8-inch belt and has run many tests 
with this size to determine the best sizes of pulley for the best 
results. The company naturally decries small pulleys which 
turn the belts at small angles and is in favor of large pulleys of 
generous width and extra depth. The engineering department 
is open to give advice to any firms including belt drive in their 
product. 

The cyclecar movement has come so fast that it has been a 
surprise to many firms which at first could see nothing in the 
new vehicle. When inquiries began to result in real orders 
however, they began to take notice and now these firms are 
planning on a large percentage of their output being for cycle- 
car trade. 


Special Hubs for Cyclecar Work 


A few months ago for instance it was impossible to obtain 
hubs for cyclecars other than sidecar hubs, and these were con- 
sidered too narrow and light for the 1ew work. There are a 
number of firms now making special hubs for cyclecars, and the 
Mott Wheel Works, the Lindsay Wheel Co., and G. H. Rehfeldt, 
of Forest Park, Ill, are making complete wheels of cyclecar 
type. 

A hub especially for cyclecars is made by the Harris and 
Reed Co., Chicago, this hub having a 4-inch distance between 
flanges and generally being strung up with the greater length of 
hub outside, to give the wheels the benefit of a dish. The hub 
comes complete with annular ball bearings and spindle as shown. 

The Standard Welding Co. is making special cyclecar rims, 
special belt pulleys and special hubs with brake drums integral, 
besides many minor constructions for individual cars. The 
Eclipse Machine Co., of Elmira, N. Y., and the New Departure 
Manufacturing Co., of Bristol, Conn., are planning to supply a 
large number of cyclecar hubs and brakes for the coming season. 

Lighting so far is much the same as on motorcycles, but 
there is a feeling that the electric light is going to be adopted 
when the makers perfect devices now under test. These are 
electric combination ignition-and-lighting equipments and are 
offered by the Vesta Accumulator Co., of Chicago, and the Wells 
Electric Co., of Fond du Lac, Wis. The first named is a 2-volt 
outfit very applicable to cyclecars through its very light weight 
and low cost, and in combination with an ignition coil and timer 
with a single cell storage battery furnishes light and ignition at 
the cost of an ordinary magneto, while the storage battery is al- 
ways kept charged and hence the system need give no more trouble 
than a magneto. The generator is about the size and weight of 
a magneto and is sufficient to furnish a headlight and tail light 
and have ample overhead capacity to keep the battery stored. 

The Wells outfit is similar but of standard 6-volt proportions, 
more standard but heavier and costlier, though having greater 
capacity. The field also is wound and not of the permanent type. 
Each company states that it has found a large demand for the 
installation and is planning for big business. 
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Marburg Bros. are making a special set for electric lighting 
similar to the motorcycle lighting outfit made by the firm but 
larger to take care of two headlights and a tail light. This 
outfit consists of a dynamo driven by a pulley rubbing on the 
tire, is light and efficient, butt uses no storage battery and hence 
must depend on other supply when standing still. 


One Dual System on the Market 


To meet the growing demand for a small magneto which can 
combine the battery system for starting the Ericsson Mfg. Co., 
makers of the Berling Magneto, is bringing out a dual system, 
and expects a large market for the product. Battery systems are 
excellent for starting, but are 1i0t noted for speed work. With 
the dual magneto the battery system can be used for starting 
and the magneto switched on when running as in big car practice. 
This is undoubtedly an ideal system, but of necessarily high 
cost, since the complete ignition systems are included. 

In gas lighting sets the Badger Brass Co., of Kenosha, is 
specializing in outfits for cyclecars and is advertising special 
cyclecar lamps. 

Axles for cyclecars are being made by the Cyclecar Engineer- 
ing Co., Indianapolis. The Warren Electric Machine Co., of 
the same city, and the De Cross Cy-Car Co., of Cincinnati. 

By another year the number of makers of cyclecar accessories 
will be a formidable array, while for one year’s growth the 
present list is indicative of the basis of the movement for many 
of the firms have been forced into the work against their first 
belief and are now boosting enthusiasts. 


Stilz Oil Motor Uses 500 Lbs. Compression 


(Continued from page 463) 


the duct has a spiral groove cut in it which fills the cross- 
section of the duct, and which causes the oil to spin violently 
in its discharge so that it spreads itself out into a hollow cone- 
shaped film. It will be noted by a study of the horizontal sec- 
tion, Fig. 3. through the valve chamber that compressed air 
enters the admission valve tangentially so that it too will be dis- 
charged into the engine cylinder in a whirling current thus caus- 
ing the oil to be perfectly atomized and uniformly mixed with it. 

The success of this engine depends almost wholly upon the 
ability to secure a perfect mixture of air and atomized oil with- 
out any appreciable throttling of the air at the point of admis- 
sion. This combined admission valve and spray nozzle plays an 
even more important part in the operation of this type of en- 
gine than does the carbureter in the gasoline engine. 

A view of the pump mechanism is shown in Fig. 4, with the 
means for changing the stroke clearly illustrated. The plunger 
is operated through a rocker arm which takes its motion from 
a cam on the camshaft. Variation in pump stroke is obtained by 
means of eccentrically pivoting this rocker. This is done by fit- 
ting an eccentric sleeve between the pin shown at A and the 
rocker arm. By rotating this sleeve by means of the rod shown 
at the top, various pump adjustments can be obtained while the 
motor is running. The spring shown forces the roller against 
the cam and by adjusting the nuts that hold this spring in place, 
the maximum stroke of the pump may be regulated by determin- 
ing just how closely the cam contour shall be followed. 

At the left in Fig. 4, the fuel pump is shown in section, the 
plunger is seen at the right, the discharge valve is at the top on 
the left and the suction valve at the bottom. 

Electrical ignition equipment is used only in starting; as soon 
as the motor becomes warm the heat retaining linings on the 
top of the piston and cylinder head become hot enough to ig- 
nite the charge. 

It is hardly necessary that the use of these linings increases 
the thermal efficiency of the motor by greatly reducing the 
amount of heat radiated to the water jackets. This feature in con- 
nection with the high compression employed gives a very econom- 
ical motor, it is claimed. 2 
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Fig. 1—Friction disk for cyclecars made by the Rockwood Mfg. 
Co., Indianapolis. Fig. 2—Wheel member of speed change. Fig. 3— 
Showing how fiber ring is split to facilitate removal. Fig. 4—Split 
collar. Fig. 5—Section of beveled friction ring 


Parts for Friction 
Drive on Cyclecars 


Friction Disks and Wheels, Fiber Fillers 
and Split Collars Made by 


Indianapolis Concern 

ARTS for cyclecar friction drives are made by the Rock- 
p wood Mfg. Co., Indianapolis, Ind. Complete change speed 
sets are not manufactured but friction disks and wheels, fiber 
fillers and split collars may be had in sizes suitable for any 
cyclecar design. 

The disk, Fig. 1, is an iron casting, webbed on the back to 
give rigidity without great weight, and is a pressed fit on to 
the driving shaft. 

Speed changes are obtained by moving the wheel, Fig. 2, 
over the surface of the disk. This is done through a suitable 
linkage operating on the split collar attached to the hub. 

In order to properly transmit the driving effort from the 
disk to the wheel the coefficient of friction between the two 
surfaces must be high. For this reason the rims of the Rock- 
wood Company’s friction wheels are fitted with a tarred fiber 
ring, which has a very high coefficient thereby allowing a 
maximum force to be transmitted, and for which great wearing 
qualities are claimed. 

The allowable working pressure for this material is 250 
pounds per inch of width. In order to prevent the fraying of 
the edges the friction ring should be beveled, as in Fig. 5. 

The horsepower that this drive will transmit is: 


H.P. = eooss D W N, 
where 
D = mean diameter of driving wheel in inches, 
W =total effective width of fiber friction face, 
N = revolutions per minute of disk. 


W should not exceed 1-12 D and the disk and wheel diameter 
should be the same for best results. 

The fiber ring is split to allow of its removal and replace- 
ment without the necessity of dismounting the friction wheel 
and is firmly held in place by dowel pins and bolts as indicated 
in Fig. 3. 
































Top—Fleury worm gear with the worm mounted on the side of 
the worm wheel. Middle—Fleury progressive pitch worm gear. 
Bottom—Detail illustration of the worm wheel, showing rollers set 
In the teeth 


New French W orm Gear 
Has Variable Pitch 


Has the Worm Messed on the Side of 
the W heel—Efficiency 95 
Per Cent. 


ARIS, Feb. 7—A worm gear having a variable pitch and 
p with the worm mounted on the side of the worm wheel, 
has been invented by Fleury and Gauthier, two French 
engineers, and is being applied to automobile rear axles by 
one of the leading firms in Paris. 

The claims made for this worm gear are a decreased overall 
area, for the diameter of the housing is little more than that 
of the worm wheel, whereas in the usual construction with a 
tangential action the diameter of the worm has to be added to 
that of the wheel. The result is a housing which interferes with 
the floorboards at the rear, or an inadequate clearance and the 
necessity for inclining the motor, gearbox and driveshaft. 

Although the lateral mounting of the worm is not entirely 
new, it is claimed that this is the first case in which it has been 
completely worked out theoretically and given a practical appli- 
cation. There are examples of worms operating between two 
worm wheels, but this arrangement is theoretically incorrect 
and can only be made to work by leaving a considerable amount 
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of play in the gearing. The Fleury lateral worm gear employs 
a single worm wheel and the worm engages with it without play. 
It naturally places itself in the correct position, at the correct 
distance from the center of the wheel, and it is impossible to 
place it otherwise. 


Full Length of Worm Used 


The variation of the pitch is constant and regular, there being 
not the smallest length in the thread where it can be said that 
it is of any definite pitch. The result gained by this variation 
is that the worm follows up the retreating tooth and thus the 
full strength of the worm is always being exercised on the full 
strength of the tooth. The teeth in engagement with the worm 
are always immersed to their full depth. In the ordinary worm 
gear only one tooth can be in full contact, while the others vary. 
The amount of contact before and after the tooth in full contact 
depends of course on the size or diameter of the wheel. In the 
Fleury system the contact of all the teeth touching the worm 
is complete to their full depth, no matter what the size of the 
gear. 


Rollers Used in Wheel 


In most cases the gear wheel is cut out of phosphor bronze 
and a roller is set within the tooth. This facilitates repairs in 
case of breakage of a tooth. Laboratory tests indicate that the 
minimum efficiency of the worm is 95 per cent. These tests 
were carried out with an automobile type of worm with a 
reduction of 1 to 4. One of the test gears has been kept running 
constantly for 7 days and nights at 3,000 revolutions of the 
driveshaft, transmitting full load. Lubrication presents no diffi- 
culties whatever. 

In the matter of silence the Fleury gear is decidedly superior 
to the bevel and compares very favorably with the worm. The 
manufacturing methods are such that uniformly quiet gears are 
assured. 


Equipment Feature of I. M. C. Service 


Station 
(Continued from page 454.) 


a hub cap it would be quite natural for a customer to kick, but 
if it were also stated that the hub threads were all banged up and 
had to be chased before the cap could be attached, no complaint 
would be made by the customer. 

From these job tickets the cost record, at top, Fig. 1, is made 
out and from this the customer is billed. Any unusual oc- 
currences in the work that would tend to stretch out the time 
spent on the job, as instanced above, are carefully set down on 
the customer’s bill, so that he will be able to determine for him- 
self whether the charges are fair. The company states that 
since adopting this policy the matter of collection of bills has 
become a very simple one. 

There is one more feature about this plant that calls for 
more than passing notice, and it teaches a lesson that is im- 
portant. This feature has to do with the attitude of the com- 
pany towards its employees. Exceptionally good treatment is 
given the men when they are injured with the result that law- 
suits for injuries are unknown. Also very noticeable is the 
cordiality that exists between the men in charge and the work- 
men. 


Commerce Co. Has New Service Plan 


Detroit, Micu., Feb. 14—A new idea in co-operation and serv- 
ice was put in operation by the Commerce Motor Car Co. of this 
city, maker of the 1,000-pound delivery car of that name, when 
it gave a smoker to the local owners and operators recently. 
The meeting was held at its new sales rooms at 541 Woodward 
avenue and was somewhat in the nature of a house-warming. 
Talks were given by T. C. Moeller, of the Bosch Magneto Co. 
and by the Commerce service man. This was the first of a 
series of educational meetings that will help each operator to 
learn how to keep his car up to the highest point of efficiency. 
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Exhaust Gas Analysis for 


Economy 


(Continued from page 443) 


and was never less than 1.5 per cent. Probably the setting was 
for maximum power. A showing of but 9.9 miles per gallon, 
equivalent to 23 ton-miles is therefore not surprising. 


Analysis and Performance Differ 


The showing of Car No. 12 is good for the most part, in so far 
as the gas analysis is concerned. Only while idling or accelerat- 
ing is the percentage of CO, below 10, while in most cases it is 
over 12 per cent. Furthermore, the quantity of CO is small, 
forming only a trace, in fact, in most of the samples. Since the 
car is light and the motor a small one, one would expect, judg- 
ing by the analysis, a better showing than 20.7 ton-miles per 
gallon. There is, of course, a reason for this apparent distrep- 
ancy, but the data obtained in this test does not reveal it. There 
may have been a lack of compression in the motor or the spark 
may not have been well timed, or again there may have been 
excessive friction in some part. It is impossible to say which 
of these or other factors were the cause. 


Results of Tests on Truck Motors 


The cars numbered 13, 14 and 15 were of the commercial type 
weighing from 4 to 11 tons. They were, of course, fitted with 
solid tires and ran at very low speeds as compared to the pleas- 
ure cars. For these reasons and for others the ton-miles per 
gallon should be higher than for the cars whose showing has 
already been discussed, providing, of course, that the combus- 
tion is equally good. 

In the case of Car 13 we find evidences of a mixture which 
is a trifle rich, there being from 2 to 3 per cent. of CO in most 
of the exhaust gas samples—probably indicating a setting for 
maximum power. The average ton-miles per gallon for this car 
are 43.4, which is seen to be higher than that obtained in any 
passenger car. Doubtless this mileage could have been increased 
to 50 by regulating the mixture for maximum economy—that is, 
by decreasing the gas supply for the same volume of air. 

The cars numbered 14 and 15 are really the same car. The 
figures under Column 14 show the performance of the car with- 
out load, while those in Column 15 apply to condition under 
load. In the first case the gas analysis indicates practically per- 
fect combustion. Only traces of CO are present, and the O2 and 
CO, run about right for good economy. In the second test, with 
the truck carrying a load, the mixture was a trifle richer during 
some runs, although the combustion was still good. The condi- 
tions as to speed and gear used were not the same in the two 
cases, hence a strict comparison is not permissible. It is worthy 
of note, however, that the miles per gallon were about the same 


whether the truck was loaded or not, so that the ton-miles per . 


gallon ‘were much higher for the run under load. 
Conclusions 


It is worthy of note that the first sample taken (with engine 
running idle, car standing) contained in almost every case 
a considerable proportion of CO, showing poor combustion. 
In many cases plenty of oxygen was present to support combus- 
tion, but the gasoline had evidently not been broken up, vapor- 
ized and mixed with the air as it should have been, with the 
result that it went through the motor only partly burned. Some 
of this loss is doubtless due to the rich mixture used to make 
starting easier, the throttle for these runs being in about the 
starting position. 

A similar state of affairs is evident, though not so marked, 
in the second sample, taken while car was accelerating after 
idling. In this case the CO may doubtless be laid in part to 
the picking up of particles of gasoline which had previously 
condensed in the inlet manifold. ~ 
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Fig. 4—Ton-miles per gallon of gasoline of the cars tested 


The foul smelling exhaust which may often be noticed when 
a motor is idling or when picking up is another evidence of the 
poor combustion which then frequently prevails. 

In the other cases general conclusions are more difficult to 
draw, but it is apparent that there is considerable opportunity 
for improvement in the average case. One«tendency, which is 
not without reason for being, is that of setting the carbureter 
to give a rather rich mixture in order to secure a snappy, fast 
burning charge and good power. This, in reality, is supplying 
hydrogen, which burns rapidly and easily, while permitting con- 
siderable partly-burned carbon to be thrown away without yield- 
ing all its available heat content. This, of course, is a wasteful 
method, but one which gives results when the cost of fuel is a 
matter of little consequence. 

One other set of conditions, and a very desirable one, is con- 
spicuous by its absence, or rather its infrequent occurrence— 
that is, the condition which yields high CO., not more than a 
trace of CO, and 3 to 4 per cent. of O2. It will be recalled that 
Professor Watson’s curves show this condition to obtain when 
the ratio of air to gas is about 17 to 1, and that with this ratio 
the highest efficiency is obtained. There can be no doubt but 
that excellent economy in fuel will be realized when this condi- 
tion can be brought about. 


Factors Determining Consumption 


It might, perhaps, have been expected that the cars which 
showed the highest ton-miles per gallon would be the ones 
whose motors exhausted gas having the least CO and the great- 
est per cent. of CO. Such would doubtless be the case if the 
degree of completeness of the combustion were the only factor 
which determines the consumption per ton-mile. A number of 
other factors play a large part in determining this quantity, 
however, such, for example, as the frictional losses in the tires 
and other parts, average throttle opening, area exposed to wind 
resistance, etc., to say nothing of the degree of skill with which 
the car is handled. Comparison of the data in the table will 
show this to be the case. One conclusion can hardly be contra- 
dicted, however—and this is one of the very things this discus- 
sion is intended to emphasize—namely, that those cars which 
show but few ton-miles per gallon, and poor combustion would 
show a considerable improvement if the combustion were made 
complete by following the rules laid down above, and that those 
cars which showed good ton-mileage per gallon in spite of poor 
combustion would show still greater efficiency if the combustion 
should be improved. 

That there is ample room for improvement can be seen by a 
glance at the record of analyses. From 3 to 4 per cent. of CO, 
showing a loss of about 15 per cent. of the fuel seems to be very 
common, while nearly 7 per cent. of CO, indicating a loss of 
about 25 per cent. of the heat in the fuel due to incomplete 
combustion, was found in some instances. Surely this is a con- 
dition which should be remedied, and one which should receive 
careful consideration by engineers—particularly those seeking 
to develop efficient motors and carbureters—and all others inter- 
ested in the subject of fuel economy. 
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f Russell-Knight Tested for 300 Hours 





Knight sleeve valve motor has been completed by the 

University of Toronto, through its department of Applied 
Science and Engineering. The test was superintended by Pro- 
fessor H. W. Price for the Russell Motor Car Co., Ltd., Toronto. 
The test differs from previous long-duration ones in that the 
motor was run at different crankshaft speeds for 24-hour periods. 
The test started with a 24-hour run at 500 revolutions per minute, 
the speed was then raised to 600 revolutions per minute for 24 
hours and for successive 24-hour periods it was raised to 700, 
800, 900, 1,000, 1,090, I,200, 1,300, 1,400, 1,500, 1,600 and 1,700 
revolutions per minute. 


' SORONTO, ONT., Feb. 1o—A 300-hour test of a Russell- 


Develops to H.P. Above S. A. E. Rating 


The motor, which was a stock Russell-Knight, four-cylinder 
type with cylinders 4 1-8 by 5 1-2 with an S. A. E. rating of 
27.2 horsepower, showed an average of 35.6 for the 300 hours or 
3! per cent. above its official rating. 

The official rating is based on a piston speed of 1,000 feet per 
minute and the motor was run for 24 hours at 1,090 revolutions 
per minute, which gave this speed. The average for this period 
was 37.2 horsepower, exactly 10 horsepower above its rating, and 
representing 36.75 per cent. increase above the official rating. The 
motor during the test generated its official rating of 27.2 horse- 
power at 840 revolutions per minute instead of at 1,090 revoly 
tions per minute. 

Throughout the test the Stromberg 1 3-4-inch carbureter was 
not adjusted, but was set with wide-open throttle. The Mea 
magneto was changed with every increase in speed up to 1,100 
revolutions per minute when its maximum advance was reached. 

At the conclusion of the 300-hour run the engine was started 
on a series of 1-hour runs at 500, 600, 700, 800, 900, 1.000, I,100, 
1,200, 1,300, 1,400, 1,500, 1,600, 1,700 revolutions per minute, and 
5 minutes at 2,000 revolutions per minute. The carbureter 3e*- 
tings were left exactly as in the 3o0-hour run. The results 
appear above 


Horsepower Rises Quickly 


The horsepower curve shows power rising more than propor- 
tionately to speed up to 1,400 revolutions per minute, just as in 
the 300-hour test. It shows 63.5 horsepower at 2,000 revolutions 
per minute. It shows that the maximum horsepower would not 
be reached before 2,s00 to 2700 revolutions per minute. Ob- 
viously this engine showed no lack of ability to take and use a 
full charge of mixture at 2,000 revolutions per minute. The 
power at 2,000 revolutions per minute was 233 per cent. of rated 
horsepower. 

The torque curve shows torque at 2,000 and 700 revolutions 





Averages 35.6 H.P. 
Throughout Run 


Speed Horse Torque 
R.P.M. power Ft. Lbs. 
502.5 15.02 157 
597 18.25 161 
699 21.7 163 
800 26.0 170.7 
903 30.2 175.6 
999 33.5 176 
1100 37.0 176.5 
1203 40.75 178 
1300 45.0 182 
1403 49.0 183 
1503 §1.5 180 
1600 54.6 179 
1700 55.7 172 

63.5 167 


per minute to be identical. It shows no sign of the bend in Fig. 
3, between 500 and 600 revolutions per minute, which substan- 
tiates a statement made later that horsepower and torque for 
the first 24-hour run were low because of the initial extra fric- 
tion of a new stock engine. 

The testing brake was of balanced hydraulic reaction type. 

Observations were made of torque and actual speed every 10 
minutes, and hourly of gasoline gauge, jacket water temperatures 
inlet and outlet, oil temperature, oil pressure on bearings, ex- 
haust pressure, and room temperature. Oil and gasoline sup- 
plies were noted as required. Gasoline was measured by a 
Bowser pump, and temperature noted of outflowing gasoline so 
that these volumetric measurements could be correctly reduced to 
60 degrees Fahrenheit. The pump was carefully calibrated. 

During test several spark plugs were changed, the motor was 
shut down once owing to the automatic sprinkling system flood- 
ing the test room and on the 297th hour the top ring in the cylin- 
der head chipped and caught the top of the inner sleeve, break- 
ing a piece out of it and so the compression of the cylinder was 
lost and the cylinder did not give any power during the last 3 
hours of the run. After the test was over and before the series 
of 1-hour runs was made a repair was effected. 

The spark plug in No. 3 cylinder was changed after running 
15 hours at 1,400 revolutions per minute. The central electrode 
was burned down to the porcelain. The plug in No. 2 cylinder 
had a 3-8-inch spark gap when removed. After these plugs were 
changed the horsepower rose from 45.8 to 49.75. 
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Upper curve shows the quantity of gasoline in pounds per brake 
horsepower hour. Below, the pints of oil consumed per gallon of 
gasoline 
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The total quantity of gasoline consumed was 
1,082 Imperial gallons, or 1,299 U._S. gallons. The total oil con- 
sumed was 54.8 gallons. The total work done by the engine was 
10,680 brake horsepower-hours. The average horsepower during 
this work covering all speeds from 500 to 1,700 revolutions per 
minute is 1-300 of 10,680 or 35.6 horsepower. 
line consumption for all speeds was 
power-hour. 

The outlet water temperature was held around 140 degrees 
Fahrenheit, during the test by withdrawing hot water from and 
supplying cold water to the top of the radiator. 


7.771 pounds, or 


The average gaso- 
pound per brake horse- 


—9> 


bs den 


Breaks All Lubrication Records 


Lubrication of the engine was carefully observed. It will be 
noted from the results that this engine went through the test 
with very much less oil per brake horsepower hour, or per 
gallon of gasoline consumed, than any other engine of either 
poppet or sleeve valve type on official record. Each day through- 
out the test oil was fed into the intake for a 10-minute period to 
see whether or not the upper end of the sleeves would run more 
freely, but no difference could be detected. Examination of the 
sleeves after the test revealed well run-in surfaces with no 
mark suggesting lack of lubrication. The exhaust gases were 
free of oil smoke, and were practically invisible during the test. 
The oil was maintained at a mean temperature of about 140 
degrees Fahrenheit. It was necessary to water-cool the bottom 
of the oil pan to hold the temperature down to 140 degrees dur- 
ing the higher speeds when the engine was developing 45 to 58 
horsepower. At times the temperature went as high as 154 
degrees Fahrenheit for short intervals. 


Condition of Parts 


After completion of all tests the starter was tried. It whirled 
the engine quite as usual. The engine was idled at 180 revolu- 
tions per minute with no change from previous carbureter set- 
tings, and ran well at that low speed. The air pump for tires 
and gasoline tank pressure pumped quickly to 300 pounds per 
square inch at 180 revolutions per minute showing that valves 
and piston fitted perfectly. The oil pump which had held about 
50 pounds per square inch on the bearings through all the tests 
showed the same high pressure. Hence the pump was in good 
condition and no bearings were loose. There was a fracture in 
the oil pan on one side above the oil level. Altogether the en- 
gine appeared quite ready to undergo a second similar test. 

The engine was then completely pulled down. The pistons, 
sleeves, and cylinders were round and true, and showed polish 
marks of perfect fitting. The exhaust ports in the cylinders were 
clear and clean. The exhaust ports in the sleeves showed about 
1-32 inch carbon deposit on the edges, the piston heads had a 
slight carbon deposit around the edges, but tool marks were 


visible elsewhere. The cylinder heads were quite clean, small 
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Step chart shows the average brake-horsepower during each day. 
Below, curve showing the variation in the torque at various speeds 


pieces of crust being in evidence here and there. The broad junk 
rings were well bedded to the sleeve walls. The bearings of 
crankshaft, eccentric shaft, rods, and wristpins were snug, and 
quite ready for use in car service. Most of the bearings bore 
a polish. The chain drive for the sleeves was slightly loose, but 
not in need of adjustment. 


AVERAGES IN 300-HOUR RUN OF RUSSELL- 
KNIGHT MOTOR 


Gasoline Pints of 
—Hours— -—Averages—. Lbs. Per Oi! Per Gal. 
From To R.p.m. B.h.p. B.h.p. hr. Gasoline 
0 12 50 12.95 .822 .096 
12 24 500) 13.61 
24 36 600 17.33 .£02 .164 
36 48 600 17.41 
48 60 698 20.38 .789 .120 
60 72 698 21.02 
+ 84 795 23.76 .769 .192 
84 96 801 24.24 
96 168 901 27.65 756 .304 
108 120 905 28.55 
120 132 1008 31.96 735 320 
132 144 1001 32.44 
144 156 1093 37.09 725 .320 
156 168 1093 37.31 
168 180 1203 41.93 702 .324 
180 192 1205 42.47 
192 204 1304 46.00 706 420 
204 216 1302 45.00 
216 228 1401 46.94 720 .440 
228 240 1401 47.75 
240 252 1499 53.64 .693 .600 
252 264 1501 54.10 
264 276 1600 56.556 .698 .680 
776 288 162 55.90 
288 300 1700 52.60 .701 .800 





























Cylinder heads, piston and sleeves after the test, showing 


clean condition of the surfaces 
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Salesmanship That 


ITHIN the last 4 months a representative of a 
well-known truck maker was waited upon by 
an industrial house owning a fleet of many 

trucks of a rival make, the object of the visit being to 
open negotiations for replacing the existing truck fleet 
with that make represented by the dealer. The industrial 
head was apparently ready for a change; at least, there 
were other makes of trucks that were to his way of think- 
ing, giving better satisfaction. 

Instead of the truck dealer saying, “Here is my chance 
to down the other fellow and blazon the name of my 
truck across a country,” he counselled against a change, 
on the ground that it would not be economic to the indus- 
trial house; in other words, it would be ‘poor business 
to discard at slaughter prices a fairly satisfactory article 
in order to put a little better one in its place. Rather 
the truck dealer argued for a gradual replacement, as the 
old vehicles went entirely out of commission. 

Here was a truck dealer that counselled, as he thought, 
for the benefit of the buyer, rather than for his own 
immediate gain. Loud publicity was within his grasp, 
but he withheld, preferring to act on a policy more for 
the eventual good of both buyer and seller than for great 
immediate benefit to the seller and heavy expense to the 
buyer. This course of conservatism left the truck field 
with a much cleaner slate. Would that more truck deal- 
ers and salesmen would look to the best interests of the 
buyer as well as the seller, and do the entire industry a 
good turn at the same time. 
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Chemistry in Carburetion 


F best results in motor efficiency are obtained when a 
mixture of 15 to 1 by weight of air and gasoline are 
exploded, and if carbureter makers are working 

assiduously along divers lines to get such results, why 
should not more attention be given to the practical aspects 
of exhaust gas analyses, with a view of accurately dis- 
covering if the explosive mixture is being well consumed 
in the combustion, or if the products of combustion show 
a sad lack of economy ? 

When samples of exhaust gas are taken under prac- 
tical road conditions they are bound to show the econo- 
mies or extravagances of carburetion. Taking these 
samples from the car on the road while it is pulling the 
steep grade, moving slowly through traffic, idling by the 
curb, or operating under any one of the other five or six 
representative road conditions, is certain to furnish an 
accurate clew as to the merits of carburetion and the 
efficiencv of the motor. 

On other pages of this issue are given the results of a 
dozen different makes of cars with different types of 
motors from which analyses of the exhaust gases taken 
over the same road surfaces and under identical condi- 
tions were made. 

These analyses show exceptionally good combustion in 
some motors and bad in others. In some cases it was a 
question of poor carburetion, and in others the difficulty 
seemed to go beyond the carbureter to the motor. Mak- 
ing successive tests after carbureter adjustments demon- 
strated that with certain adjustments it was possible to 
get almost ideal combustion, whereas with other adjust- 
ments the combustion is not complete. 

It would seem desirable for carbureter makers to devote 
more attention to this active testing on the road, it being 
generally acknowledged that the réle of the carbureter 
is to give satisfactory results on the road. Carbureters 
can be adjusted to give good results with a car stationary, 
but not satisfactory results with it traveling on the road. 

Making exhaust gas analysis of the car in actual service 
should give results of value for the carbureter maker 
who is endeavoring to get the last word in efficiency from 
the given amount of fuel consumed by the engine. The 
tales told by exhaust gas analyses are of equal value to 
the engineer who has developed the motor, and is en- 
deavoring to bring it to the highest point of efficiency. 

Many car owners are quite ignorant of leading facts 
connected with fuel consumption. Few stop to realize 
that when the motor is idling by the curb, it is often con- 
suming as much gasoline as when it is carrying its pas- 
senger load at 15 miles per hour along the highway. 
These are facts that have been demonstrated time and 
again and are potent arguments in favor of the self- 
starter and the rational use of it by the driver. It is a 
common occurrence to see large limousine cars standing 
by the curb in the city for one-half hour or longer at a 
time, and with the motor idling throughout. Although 
gasoline consumption has not been a considerable factor 
with such car owners, it is coming into consideration 
more and more each year, and although some makers are 
arguing against the starter on the town car on the ground 
that the chauffeur does not require it, it nevertheless re- 
mains a fact that there are economies in its use. 
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‘*Let Manufacturers Fix Prices’ — Joy 


ASHINGTON, D. C., Feb. 14—In advocacy ot “price 
maintenance,” Henry B. Joy, president of the Packard 

Motor Car Co., appeared today before the judiciary committee 
of the House of Representatives. : 

Mr. Joy urged the continuation intact of the Sherman anti- 
trust act with the interpretation that a maker may fix a universal 
price for his products. He said in part: 

“We have the astonishing condition of the Sherman Act on 
the statute books for 25 years and today it is not known whether 
under the provisions of that act, definitely and finally, a manu- 
facturer of an article has the right to fix the retail price at which 
his product is to be sold to the consumer. 

“Most manufacturers believe as I do that the highest form of 
business conduct is for the manufacturer to maintain a fixed 
price, to all his patrons, so that all may be treated with equality 
and exact fairness. 

“We have come to know that mere bigness is no crime. We 
have come to know that stable prices, even though made by so- 
called trusts, are a vast benefit compared to the feverish varia- 
tions and uncertainties of the cut-throat competition days. 

“Private rebates, cut prices, special concessions, have been 
much mitigated. The conditions today are better, to an almost 
infinite extent than before the consolidations of the trust era. 

“Prices are more stable. An enormous amount of villainous, 
unfair, cut-throat competition has been eliminated, and a con- 
dition of live and let live exists. 

“The attitude of the government, according to pending liti- 
gation, is that the control of retail prices by the manufacturer 
must cease if his goods are sold through the natural channels 
of trade, the wholesalers and retailers and not through his own 
established agencies. 

“The right of a manufacturer to fix the retail price of his ar- 
ticle has been the custom from the beginning of time. 

“Take the condition of a publisher, who manufactures a copy- 
righted article. How could you possibly conduct a successful 
publication if you could not print its price on the face of it? 

“Should a publisher be permitted to maintain a fixed schedule 
of advertising rates as sold through advertising agencies all 
over this broad country? 

“Ts it not clear that fair competition is promoted by permitting 


the manufacturer to fix and maintain his retail price, whether 
his article is patented or copyrighted or branded with his per- 
sonal stamp of quality? 

“My friend, Henry Ford, occupies the center-stage limelight 
position today! Why? Because he is at the head of an enor- 
mously successful manufacturing industry which he has built 
up by his genius and the aid of those he has associated with 
him—his co-operators. Henry Ford owns 51 per cent. of the 
stock of what is, I believe, the most successful industrial cor- 
poration in America. Its capital stock is $2,000,000. Last year 
it paid, I believe, $10,000,000 in dividends and added as much 
again and more to its surplus. Its business at present is if- 
creasing by leaps and bounds. 

“In my opinion if Mr. Ford could not fix the retail price and 
maintain it he could not conduct his business successfully for 
one moment, to say nothing of building it up to its present 
colossal magnitude. 

“This Congress should by the simplest possible acts permit 
and make it lawful for the manufacturer who may desire to 
maintain his retail prices to advertise his goods and protect his 
patrons and guide them into paying the proper price which he 
may see fit to ask. If he asks too high a price he will quickly 
be compelled by fair competition to lower it. 

“With the already well adjudicated Sherman Law in the rec- 
ords and such a perpetual business tribunal to control great cor- 
porate business unaffected by changes of political administra- 
tions, and to enforce fair competition and to prohibit unfair 
competition, we will have taken a long step in restoring the con- 
fidence of the people in free government.” 


Toronto, Ont., Feb. 14—The figures of the Russell Motor Car 
Co. for the past 2 years prove beyond doubt what a benefit to the 
community at large such a big industry might be. In its shops 
and offices alone the firm all the year round has an average of 
1,240 people and has expended $1,678,132 in wages and salaries 
during the 2 yeats. 


New York City, Feb. 17—The Kelly-Springfield Tire Co. has 
declared a quarterly dividend of 1.5 per cent. on the preferred 
capital stock, payable April 2. 





Analysis of Export Figures for 1913 


WasHINGTON, D. C., Feb. 14—As briefly reported last week the 
combined exports of pleasure cars and commercial cars during 
December last, numbered 2,389 cars, valued at $2,152,144, while 
in December of 1912 the number was 2,013 and the value $2,060,- 
812. During the calendar year 1912 the number of pleasure and 


commercial cars was 23,720, and the value was $23,703,989, while 
during the calendar year 1913 the number had increased to 26,880 
and the value to $27,029,451. 

The detailed exports, and imports by countries during various 
periods, are given in the accompanying tables: 


EXPORTS OF AUTOMOBILES AND PARTS FROM THE UNITED STATES 


—— December——, 


7-———Twelve Months Ending December——\ 





EXPORTED ——-1912-——_, r—-1913—_, -—1911——, — 1912, m—1913 ——_. 

Automobiles: No. Value No. Value No. Value No. Value No. Value 
OE OE LE ar OE ee MR aE 30 $29,123 120 $100,418 420 $449,757 698 $531,163 921 $710,149 
ECR TEETER OP Le 12 18,516 58 45,810 115 124,615 450 366,914 1,017 857,103 
DEF iontict ciate wiaioiaixdrait oe eawimres Waite maasecatmin Miata a eer 21 16,335 12 11,236 176 199,986 288 257,050 314 270,315 
RP re Pore ee 269 215,753 648 484,299 4,031 3,380,266 4,640 3,518,671 5,152 3,966,600 
Fe err re rm 110 116,532 160 135,183 795 718,360 1,549 1,295,379 1,846 1,570,678 
MN ee rea a sn lerarteragi iar a Sr soravetaseee ha Pe areeae GN 557 604,560 227 307,170 4,988 5,552,931 7,421 8,859,694 6,051 8,177,256 
I oa aaa e 2 ia er a aoa ae anys w tal Oprah Grae Oat 41 86,937 14 21,254 297 490,041 27 459,023 227 408,148 
Te PION NE. TRCTURUEG noe Sin viee vcb0s dee ee 54 60,660 72 70,166 300 343,281 370 391,890 527 515,762 
NON ooo. og. «craved & Si whale Rivig/ bea ee ede 342 374,183 239 234,905 1,116 1,356,445 2,201 2,539,166 2,713 3,008,045 
ee re ee ee fy atktosldvoracmnarete 273 239,961 495 431,530 2,476 2,217,762 3,385 3,091,966 3,564 3,286,860 
Pa. SAE RUT SGA 5.0. -0:0:04-5,6 0:0'6 0510.4: @ 6 owes a 08 181 176,011 137 134,891 813 795,576 1,650 1,640,369 2,367 2,353,788 
MET SINR, irc orice: ove wise caio nw iano Ca wreielere weulne 123 122,241 207 175,282 280 295,341 794 752,704 2,190 1,904,747 
Total ... cc. c cece esse ccc cccccccccsccccccscceseas013 $2,060,812 2,389 , $2,152,144 15,807 $15,924,361 23,720 $23,703,989 26,889 $27,029,451 


IMPORTS OF AUTOMOBILES AND PARTS INTO THE UNITED STATES 


-—— December——, 


7——Twelve Months Ending December——_, 





IMPORTED ——-1912-—, 7 -1913—-, -—1911—_, 1912+ 1913 ——, 
Automobiles and parts of: No. Value No. Value No. Value No. Value No. Value 
RL SN IE 5 arate se erarenceiopeen uc neues 87 $227,652 38 $93,655 972 $2,098,481 868 $1,999,587 492 $1,154,873 
ee A ee ee a i <a 138,487 ane 347,767 ee 275,819 ste 447,938 
Cars, Carriages, etc.: 
Automobiles: 
INT oa es coli. 0 1 -aca le eaccctwn he Mane Si emcee 43 100,589 22 56,187 341 770,643 469 1,123,584 196 467,167 
INE Sie 6:5: siosiaitsc one ot deciaregisiornom se neaiacieareee 7 19,523 1 3,570 160 350,239 63 152,860 81 214,701 
I eis le Wan owas. s'si.o-0o saree Rae eae ne eeeeiee 10 18,909 5 9,240 131 203,733 109 174,412 85 153,039 
NINES UIE oo. 656) o oc.e! acie weiss eerninie wale Mnreaie 15 51,523 6 16,990 173 403,506 137 347,776 54 161,667 
ES OED oi oasictie cee eedness peeneeweuesies £12 37,108 4 7,668 167 370,360 90 200,955 76 158,299 
WEE SdanigtncenaeuwesgeseUhian Gee ere 87 $227,652 38 $93,655 972 $2,098,481 868 $1,999,587 492 $1,154,873 
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Stromberg Co. Wins 


in Carbureter Suit 


Chicago Court Holds that Zenith 
Carbureter Infringes Patents Owned 
by Stromberg— Regarded as Test Case 


HICAGO, Feb. 13—Judge A. L. Sanborn in the District 
Court, Northern District of Illinois, has handed down a de- 
cision today stating that the Zenith carbureter infringes the 
Ahara and Richard patents owned by the Stromberg Motor 
Devices Co., of this city. The decision comes in the suit brought 
by the Stromberg company, makers of the Stromberg carbureter. 
against the John A. Bender Co., Chicago, agent for the Keeton 
car, which car uses the Zenith carbureter. It has been looked 
upon as a test case and it is believed the decision will have an 
important bearing on the carbureter situation. 

Judge Sanborn, after reviewing the case in the light of the 
Ahara and. Richard patents held by the Stromberg company, and 
the Baverey patent owned by the Zenith Carbureter Co., Detroit, 
manufacturer of the Zenith instrument, couched his verdict 
briefly as follows: 

“Plaintiff (Stromberg) is entitled to a decree adjudging valid- 
ity of the Ahara patent, and infringement by the defendant 
( Bender ).” 

This Stromberg-Zenith carbureter controversy has proven one 
of the most interesting legal cases of the past year, and while the 
test case was between the Stromberg company and Bender, it 
was nevertheless considered as a test on the scope and validity 
of the respective patents. The Stromberg company controls the 
Ahara natent No. 684,662, and the Richard patent, No. 791,501. 
It brought suit against Bender on the ground that the Zenith car- 
bureter was an infringement of these patents. On the other side, 
the Zenith company owns the Baverey patent, No. 907,953, which 
it considered basic in its carbureter design, and looked upon the 
Stromberg design as an infringement of this patent. 

Stromberg has been and now is manufacturing under the 
Ahara and Richard patents, a type of carbureter known as the 
atmospheric-well type, that is a type in which the proper mixture 
is maintained on the various engine speeds by means of an aux- 
iliary supply of fuel from a well which communicates with the 
atmosphere and which is fed from the constant-level fuel 
chamber. 

The Ahara is held to be a pioneer patent broadly covering this 
fundamental idea and the Richard patent covers an improvement 
over the Ahara invention. The decision was not based upon 
any alleged infringement of the Richard patent, for the court 
held that this is a specialized improvement on the Ahara device 
designed for the same purpose and it is not necessary to con- 
sider whether it is infringed by the Zenith device, in as much as 
infringement against its basic patent. the Ahara is found. 

The Zenith company holds the Baverey patent but the court 
held that the Zenith, as made, did not strictly follow this patent 
in all respects and in its present form has substantially the same 
principle of operation as the Ahara or Richard, or either one of 
them, assuming all three patents being valid, as the court thinks 
they are. 

Judge Sanborn held that claims, 1, 2, 4, 6, and 7 of the Ahara 
patent are infringed by the Zenith device; and further that the 
Ahara patent was not in anywise anticipated by Crossley in his 
English patent No. 24,584 of 1893, which was the best prior dis- 
closure cited. 

In considering the relative merits of the Ahara and Baverey 
patents the court argued as follows: 


But the real question is, whether the Zenith device as made, not strictly 
following the Baverey patent in all respects, has substantially the same 
principle of operation as Ahara and Richard, or either one of them, assum- 
ing all three patents to be valid, as I think they are. 

The conflicting devices may be roughly illustrated by the letter L inside 
of the letter U, thus: Suppose the two tubes or conduits are supplied with 
gasoline from a constant level tank, whose upper level is a little below the 
level of the left-hand upper ends of the L and U, and that the lower hori- 
zontal end of L is connected with this tank. Also, that the L tube has a 
small opening into the U tube, so that the fuel may run into it, and that 
the L tube is closed to the air except at its top or nozzle, while the U tube 
is open to the air at its upper right-hand end. 

So the question here is whether the carbureter claimed to infringe, 
although made generally under Baverey, has the same principle of operation 
as Ahara, though the latter was not working to the same end, and though 
his device has had no effect on the problem of carburetion for automobiles. 

Both the Ahara and Zenith devices agree generally in the following par- 
ticulars: Referring to the L and U tubes, the lower end of L is connected 
with the float-chamber, and the right-hand upper end of U with the air. 
With the suction on the upper left-hand ends of both tubes the effect is to 
pull fuel through L and air through U. L and U being connected, the fuel 



























































will run from L to U by gravity, so that both tubes will supply fuel to the 
mixing chamber at low speeds. As the pull increases with the speed all the 
fuel will be pulled out of U, and air only supplied by it, thus thinning the 
mixture, and preventing the over-richness occurring with a carbureter using 
<_< the L tube or single jet. This is the same result obtained by Krebs 
with his auxiliary air valve. With more economy of space and a cheaper 
device, perhaps a better result. 

It will be readily understood that if the U tube has an opening to the 
atmosphere so large as to keep normal air pressure in that passage, fuel will 
run into it from L, and be carried along to the mixing chamber with the 
air in U and the fuel also in L; but if the opening to the air is restricted 
a slight vacuum will occur in U, with little or no fuel. So, in order to 
obtain the object sought, of making the fuel leaner as the speed increases, 
the air-opening in U must be properly restricted, sufficiently to produce the 
best result, as shown by trying it out. 

At this point the claims of Baverey and Ahara meet literally, as they do 
substantially in other respects. Referring to the U tube Baverey claims ‘‘a 
chamber open to the atmosphere, and Ahara “a passage communicating 
with the atmosphere.’”’ Ahara’s claims admit of restricting the opening so 
as to get a slight vacuum in U. This is what he does, and so does the 
Zenith company in the devices shown in evidence. If the Zenith were made 
substantially like either figure 1 or 2 of the Baverey drawings it seems 
there could be no infringement, because there would never be any sub- 
atmosphere in U. But the infringing Zenith device restricts the opening in 
the upper part of U to one or two very small holes, while the drawings show 
the right-hand leg very much enlarged, with its upper end either wide open 
or covered only with a wire screen. 


R. & L. Sues for Lindsay Axle Royalties 


INDIANAPOLIS, INpD., Feb. 16—As an echo of a suit brought re- 
cently to collect back royalties, the Rauch and Lang Carriage 
Co., has filed suit to collect $12,500 it paid in advance royalties 
to Thomas J. Lindsay and Willard Harmon for the use of the 
Lindsay axle. The suit is directed against the Lindsay Auto 
Parts Co., which succeeded Lindsay and Harmon in the patent 
rights to the axle. The Rauch and Lang Carriage Co. claims it 
should have its money returned because other electric vehicle 
companies have been allowed to use the axle. 

Some time ago the Lindsay Auto Parts Co. sued Rauch and 
Lang, for $3,600 alleged to be due in back royalties. It claimed 
that the total royalties due were $16,100 of which $12,500 had 
been paid in advance at the time the contract was entered into. 


— 


Ask Sale of Walpole Assets 


Boston, Mass., Feb. 15—Permission to sell the assets of the 
Walpole Tire & Rubber Co., was requested by the receivers yes- 
terday at a hearing before Judge Dodge in the U. S. District 
Court. Whether the reorganization plan goes through or not the 
receivers recommend a sale. 

The assets on January I were valued at $777,776.94 of which 
$132,347 represents cash on hand, $231,520 bills receivable and 
$413,908 represents raw material, supplies and finished and un- 
finished goods. It is said that funds were on hand sufficient to 
pay a dividend of from 5 to 10 per cent. to creditors. Pending 
report from the receivers on the amount of money available for 
dividends, the hearing was continued for 2 weeks. 


Receiver for Gilson Starter Plant 


INDIANAPOLIS, IND., Feb. 16—Judge John J. Rochford of the 
Marion County superior court has appointed Charles W. Mabey 
receiver for the Gilson Motor Starter Co. of this city, and has 
instructed the receiver to operate the plant until it can be dis- 
posed of at private sale. 

The suit asking that a receiver be appointed was filed by F. H. 
Langenskamp, who claims an account of $244.44. Mr. Langens- 
kamp says that the company is unable to meet its debts and is in 
imminent danger of insolvency. 
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Construction involved in the Zenith-Stromberg litigation. This 
is known as the atmospheric-well type of carbureter and is de- 
signed to give a proper mixture at different engine speeds by a 
well that communicates with the atmosphere 
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Prest-O-Lite Tests 
Trade-Mark Law 


Brickner Auto Sunita Co. Sued by 
Prest-O-Lite for Refilling Tanks 
—Suit Based on Trade-Mark Law 


EW YORK CITY, Feb. 17—A statute under the General 
3usiness Law states that any person engaged in manufac- 
turing, packing, bottling or selling any article of merchandise 
put up by him with his name or trademark on it, shall be deemed 
the proprietor of that trademark and shall have the right to re- 
cover a fing of $100 from any one who shall sell from or out 
of that article any substance other than the original contents 
placed therein by the proprietor of the trademark. This law was 
passed in 1909, but has never been construed by the courts. 

The Prest-O-Lite Co. has brought suit against the Brickner 
Auto Supply Co., for refilling gas tanks carrying the Prest-O- 
Lite trademark. Louis Lande, the attorney for the defendant, at- 
tacks the constitutionality of the law on the ground that it is 
retroactive. 

The Searchlight Gas Co. and the Prest-O-Lite Co. are the prin- 
cipals behind this suit. The latter company had the field to itself 
under its patents on the tanks up to 1912 when the Searchlight 
Gas Co. secured a decision from the United States Courts de- 
claring that the patent of the Prest-O-Lite Co. on the tanks had 
expired in 1910, and its right to the name had therefore expired 
with the expiration of the patent. But the Prest-O-Lite Co. 
took advantage of the trademark law passed in 1909, explained 
in the opening paragraph, and filed a claim with the Secretary 
of State that the name Prest-O-Lite applies to the gas with 
which these tanks are filled. 

The Searchlight company claims that after the expiration of 
the patent it has a right to fill Prest-O-Lite tanks with its own 
gas as long as no fraud is practiced on the purchaser, and that 
the Prest-O-Lite Co. cannot restrain the further refilling of the 
tanks because it sells the tanks outright at a price of $25 each. 
The result of this litigation is of much interest, because there 
are. over 750,000 tanks sold by the Prest-O-Lite Co., and the pur- 
chasers naturally want to know just what their rights are and 
what they can do with these tanks. 


ae 


Johns-Manville Answers in Klaxon Suit 


New York City, Feb. 17—The H. W. Johns-Manville Co. has 
filed an’ answer in the United States Court for the Southern Dis- 
trict of New York to the complaint of the Lovell-McConnell 
Mfg. Co., in which it claims an infringement on its patents 
923,048, 923,049 and 923,122. 

In its answer the defendant denies that these patents are 
capable of conjoint use and that it has or is so using them. It 
also denies any infringement. It avers that the claims of these 
patents are each invalid and void because the said alleged inven- 
tions had been patented or described in certain printed publica- 
tions prior to Hutchinson’s alleged invention. It also avers that 
the claims are invalid in view of some 14 other patents, naming 
eleven British, three French and one German patents. 


Claims Infringement on Clock Patents 


New York City, Feb. 14—The Phinney-Walker Keyless Clock 
Co., this city, has brought suit in, the United States District 
Court for the District of Connecticut against the New Haven 
Clock Co. The complainant claims infringement of the Phinney- 
Walker patent on rim-wind automobile clocks, No. 967,428, issued 
to Phinney Adams, August 16, t910. This complainant placed its 
product on the market 5 years ago and is one of the largest 
manufacturers of clocks for automobile general purposes in the 
country. 


New Anti-Speed Law in New York 


New York City, Feb. 14—One of the most important of the 
pr posed automobile ordinances recently introduced ‘by the 
Board of Aldermen is that which fixes a definite minimum 


term of imprisonment for violators of the speed and traffic 
For the first offense the minimum prison term is 
The minimum 


regulations. 
fixed at 24 hours and the maximum term I5 days. 
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prison term for the second offense is fixed at 3 days and the 
maximum term at not more than 30 days. For the third and 
every subsequent conviction the minimum prison term is fixed 
at not less than 5 days or more than 30 days. 

Violators of this ordinance can only be regarded as second 
and third offenders if these offenses happen within a year after 
the conviction for the first offense. 


— 


MILWAUKEE, Wis., Feb. 14—The motor truck fender ordinance 
“died” in a council committee room after representatives of the 
Stegeman Motor Car Co. produced statistics to show that only 
10 per cent. of the city’s motor accidents were caused by trucks 
and that none of these were caused by the front wheels. 


Cuicaco, Itu., Feb. 14—The law in Chicago requiring trucks 
to carry fenders is not being enforced for the reason, according 
to the head of the traffic department, that no standard fender 
has been found. They are looking for a type of fender which 
will be applicable to all makes and styles of trucks, and still do 
what is required by law. Nothing is expected to be done for at 
least 3 or 4 months. 


—_— 


To Fight Maryland Fee Increase 


BatTimorE, Mp., Feb. 14—Resolutions urging the passage of 
certain automobile legislation and demanding that the present 
registration fee remain without increase were passed tonight by 
the Automobile Club of Maryland. Among the club’s recom- 
mendations are these laws: 


1. Requiring lights on all vehicles using the roads of this State at night. 

2. Establishing reciprocal relations with the District of Columbia. 

3. Retaining the present rates of speed for motor-vehicles, 

4. Abolishing local town regulations as to speed. 

5. Establishing the traffic rules governing vehicles and pedestrians as pre- 
scribed in the bill prepared by the Cosmniineies appointed by the ee 
ernor to draft such traffic regulations. 

6. To refrain from passing any laws increasing the present fees charged 


for the registration of motor vehicles. 


It was voted to publish the resolutions in pamphlet form for 
widespread state distribution. ; 

The Baltimore Automobile Dealers’ Assn. passed similar reso- 
lutions on February 7. 


Bretz Terminates with Hartford Parts 


New York City, Feb. 14—The J. S. Bretz Co. announces today 
that it has terminated in every particular its selling relations with 
the Hartford Auto Parts Co., the latter company marketing its 
own product in the future. Meanwhile the J. S. Bretz Co., will 
confine its operations to the importation and selling of F. & S. 
ball bearings, German chrome steel balls, and the Bowden Wire 
mechanism made in England. 


FinpLay, O., Feb. 14—At the annual meeting of the stock- 
holders of the Grant Motor Co. held recently the former board 
of directors was re-elected and officers for the year were chosen. 
The board of directors includes: D. Grant, Charles A. Grant. 
David A. Shaw, George S. Waite, George S. Salzman, James M. 
Howe, H. J. Koehler and A. Freschl. David A. Shaw was 
elected president; George D. Grant, vice-president; Herman J. 
Hoehler, vice-president; George W. Waite, secretary; David A. 
Shaw, treasurer. George S. Salzman was appointed factory 
manager; James M. Howe, engineer, and George S. Waite, sales 
manager. The Grant Motor Co. is now making rapid progress 
and shipments from the factory are averaging 20 cars per day. 


Paige Moves Into New Plant 


Detroit, Micu., Feb. 17—The Paige-Detroit Motor Car Co. 
has finished moving into its new plant located on McKinstry 
avenue, corner of Fort street in the West End of Detroit. The 
plant is near to the Detroit river, within a block of the Timken 
factory and close*to one of the Studebaker Corp. plants. It has 
unequaled railroad facilities and is one of the largest single fac- 
tory buildings in the city. The main portion of the plant has a 
frontage of 790 feet on McKinstry avenue and is constructed 
of glass and concrete of the latest factory design. The width of 
this part is 60 feet. The stock room, boiler room and pump 
house adjoin the main structure on the rear, and add considerable 
floorspace. The stock room measures 72 by 92 feet. All told 
the floor space is 170,000 square feet, the buildings being three 
stories in height. Not a single car was held up in production 
by the change. 
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Mitchell Sells Wagon 


Business 


Will Concentrate on Automobiles 
— $2,700,000 Is Added to Capital 


ACINE, WIS., Feb. 16—The Mitchell-Lewis Motor Co., 

Racine, Wis., announces the sale of its entire farm wagon 

and vehicle business to a syndicate of eastern capitalists who 

have organized the Mitchell Wagon Co., with $500,000 capital, 

and will henceforth devote its attention exclusively to the pro- 
duction of the Mitchell car. 

The purchase price is kept secret, but the company states that 
by the transaction it is enabled to pay off its entire gold note 
issue and there will be added to its operating capital for the 
motor car business approximately $2,700,000. The concern is 
capitalized at $10,000,000. The deal means the permanent and 
stable financing of the Mitchell-Lewis Motor Co., which for two 
years or more has been repaying a loan of some $2,500,000 made 
in IQII. 

The transaction was confirmed at the annual meeting of the 
stockholders. It was decided to sell the wagon plant and devote 
all attention to the motor car business. The sale was thereupon 
formally made to the Mitchell Wagon Co., which was incorpo- 
rated a week ago with $500,000 capital by George N. Fratt, John 
B. Simmons, Raymond Weins, Milton J. Knobloch and John B. 
Rowlands. 

As a temporary arrangement, the officers of the Mitchell-Lewis 
company will manage and handle the wagon plant until the new 
owners effect a permanent organization. 

At this meeting directors were elected for the Mitchell-Lewis 
Motor Co., as follows: H. L. McClaren, William T. Lewis, 
Frank L. Mitchell, Warren J. Davis, John W. Bate, Otis C. 
Friend and Martin J. Gillen. The officers are: President, H. L. 
McClaren; first vice-president and general factory manager, John 
W. Bate; second vice-president, W. T. Lewis; secretary, W. H. 
Armstrong; treasurer, F. L. Mitchell. 

The wagon plant now sold represents the nucleus of the pres- 
ent Mitchell-Lewis organization. It was established as the 
Mitchell Wagon Co. by Henry Mitchell, at Fort Dearborn, now 
Chicago, in 1834. In 1845 the business was moved to Kenosha 
and in 1857 to Racine. William T. Lewis, who married Mr. 
Mitchell’s daughter, joined the firm in 1864 and it became the 
Mitchell & Lewis Co. In 1884 the business was incorporated as 
the Mitchell & Lewis Co., Ltd. In 1902 W. T. Lewis and his son. 
Capt. Wm. Mitchell Lewis, organized the Mitchell Motor Car 
Co., which was operated as a separate corporation until 1910. 
when all of the various Mitchell and Lewis interests were con- 
solidated in a $10,000,000 corporation under the title of Mitchell- 
Lewis Motor Co. The annual output is 8,000 motor cars and 
30,000 farm wagons. j 


Government Departments Want Trucks 


WasHIncToN, D. C., Feb. 17—Special Telegram—The general 
supply committee will open sealed proposals, March 10, for fur- 
nishing the executive departments, and other government estab- 
lishments here with gasoline and electric motor trucks during the 
fiscal year beginning July 1 next. No stated number is given. 
Manufacturers desiring to bid can obtain blank proposals and 
specifications by applying to general supply committee, this city. 


New York City, Feb. 14—The Diamond Rubber Co.’s New 
York branch has been moved from 225 West Fifty-seventh 
street to 1780-1782 Broadway. next door to the Goodrich 
Building. 


Herreshoff Announces $500 Runabout 


Troy, N. Y., Feb. 15—A $500 runabout has been announced by 
the Herreshoff Motor Sales Co. This car is featured by a hand- 
some streamline body and is equipped with self-starter, gen- 
erator, storage battery, top and windshield. The wheelbase is 
90 inches, tread 44 inches and weight 750 pounds. Left drive 
and center control are used. The motor is a four-cylinder, 
L-head, block-cast construction with a bore and stroke of 2.275 
by 3.75 and is rated at 16 horsepower. Thermo-syphon cooling 
is used and ignition is bv the Atwater Kent system. From the 
motor the drive is taken by a cone clutch to a three-speed selec- 
tive gearset and from thence by shaft to the rear wheels. One- 
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quarter elliptic springs are used and the frame is a pressed steel 
design. The front axle is an I-beam forging, while a semi- 
floating axle is found in the rear. An irreversible worm and 
sector steering gear is used and a double set of brakes are fitted, 
both being of the expanding type. Exceptional economy is 
claimed for this car, it being stated that it is possible to obtain 
40 miles to the gallon of gasoline. A speed of 50 miles an hour 
is possible on high gear. The equipment is complete, the cowl 
board contains speedometer, oil gauge, lighting and ignition 
switches and an electric light. 


Goodyear Drops Policy Adjustments 


Axron, O., Feb. 16—The Goodyear Tire & Rubber Co. has 
announced that beginning with the first of the month it has cur- 
tailed its policy of tire adjustments in that adjustments are 
only being made where the tire trouble is due directly to faulty 
materials or workmanship and if a tire gives trouble at 2,000 
miles or any other distance, an adjustment on the 3,500-mile 
distance will not be made if it is certain that the trouble was 
due to stone bruises or other causes resulting from careless 
driving. Under the new plan adjustments will only be made 
where the tire is at fault, instead of as in the past where policy 
adjustments have been widely made, namely, allowing for many 
adjustments, whether the trouble was due to careless driving or 
not. 

The Goodyear company has formally taken over the manu- 
facture and sale of Standard tire protectors as a part of its auto- 
mobile tire department. This protector is a separate tire tread, 
which covers the side walls as well as the tread and when ap- 
plied remains firmly in place without any fastening. 


Motor and Accessory Elects New Members 


New York City, Feb. 17—The following concerns have been 
elected to membership in the Motor and Accessory Manufac- 
turers: the Michigan Steel Casting Co., manufacturer of steel 
castings, Detroit, Mich.; the New Haven Clock Co., manufac- 
turer of clocks and watches for automobiles and motorcycles, 
New Haven, Conn., and the Standard Tool Co., manufacturer of 
twist drills, reamers, milling cutters, taps, chucks and small tools, 
Cleveland, O. 
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Two views of the new touring car to be made by the E. R. 
Thomas Motor Car Co. for 1914 


Thomas Brings Out New Six-Cylinder 


Burrato, N. Y., Feb. 14—The E. R. Thomas Motor Car Co., 
Buffalo, N. Y., has brought out a new model Thomas car for 
1914. This is known as model MCX, and will be built in limited 
quantities to satisfy the requests of many Thomas owners. The 
chassis will be along the lines of the MC 1912 model, while the 
motor is the same as that used in the MX which is a six-cylinder 
type, 4.25 by 5.5 inches with the cylinders cast in pairs and de- 
veloping 43.3 S. A. E. horsepower. The car will be built as a 
five or seven-passenger with a wheelbase of 134 inches. It will 
use Bosch high-tension magneto and Atwater Kent unisparker 
with battery. Wire wheel will be fitted as well as the Gray & 
Davis lighting system. The price will be $3,250 completely 
equipped. 
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Automobile Securities Quotations 


ore changes than usual occurred in this week's securities 
quotations. A few of the tire companies rose 10 or more 
points on their common stock. General Motors common rose 4 
points, while New Departure experienced the largest rise of the 
week, that of 17 points on its preferred. Studebaker common 
dropped 2 points. Vacuum Oil rose to 214 at a gain of 4 points. 


ia — et... 





’ ig Bid Asked Bid Asked 
Ajax-Grieb Rubber Co., com........0...ccedee 165 180 200 we 
Ajax-Grieb Rubber Co., pfd.............. ee 100 99 102 
Aluminum Castings, pfd......... .. 95 = 100 97 100 
Chalmers Motor Company, com............++ o« = 85 90 
Chalmers Motor Company, pfd................ e- ae 92 94 
Firestone Tire & Rubber Co., com........... 225 240 270 276 
Firestone Tire & Rubber Co., pfd............ 105 107 109 110% 
eS eee 106 108% 80 90 
General Motors Company, com..............2+ 30 32% 60% 64% 
General Motors Company, pfd................ 77 78 89% 90 
B. F. Goodrich Company, com. ........ccccees 42 43 23% 24 
B. F, Goodrich Company, pfd...............0. 92 94 88 90 
Goodyear Tire & Rubber Co., com............ 300 325 210 218 
Goodyear Tire & Rubber Co., pfd............. 103% 105 96% 98 
Oe gE a ee eee eerie ee 90 97 
Hayes Manufacturing Company.............. .. 90 Ae a 
International Motor Co., com.............e08 5 15 5 
International Motor Co... pid... ..000-ssesseces 40 60 a 15 
Kelly-Springfield Tire Co., com............... 20 23 59 60 
Kelly-Springfield Tire Co., pfd..........sccce 80 87 120 130 
Lozier Motor Company, com.............e006 «+ ae 12 be 
EOMIOr DEOtOr COMIGANY,, PiGec cock wcccsstee ae ee sc 65 
Maxwell Motor Company, com.............05 «. os 5 5% 
Maxwell Motor Company, Ist pfd............. ies ae 27 27Y 
Maxwell Motor Company, 2nd pfd............ .. =e 8Y% 9 
oS OO eee 160 175 125 130 
New Departure Mfg. Co., com...........e000- ore ea 120 124 
OW CPSNMONTe BEI. CO, BiG 6.6 6.6.0 0:0 cn scecees: es os 103 106 
Packard Motor Company, pfd...........scee- 103 105 94 98 
oS eh Oe eee ee eee on ay 65 
Peerless Motor Company, com..........-...05 «- me 15 25 
Peerless Motor Company, pfd............cse0 os - 75 80 
Pope Manufacturing Co., com............000% 29 32 1 3 
Pope Manufacturing Co., pfd..............00. 74 78 11 15 
eo ee a eee ine oe 40 
ao ee ae ee aa is 90 
Reo motor Truck Compaty .......cccccccscees 11% 12% 7% 8% 
ee ae ee Ee 20% 21% 17% 18% 
Mupeer Goode Mie. Coa... BIG... ci cccscccccsees 105 108 105 115 
SUGGES ICCIO CO). BiGs cies csevccccesace os sa 40 50 
Stewart-Warner Speedometer Co., com........ .. ce 55 56 
Stewart-Warren Speedometer Co., pfd..... bswiiina ro 98 99Y, 
Studebaker Company, COM. ......secccccccvere 31% 34% 26% 27% 
Studebaker Company, pfd.................... 91 93 84% 86% 
Swimenert, Tite CamaGiny.o:.. 6 5c cies s cevceaeee 80 90 70 72 
ec Oe I GI OU a csiibic, t0:0'0 0 so siacrand ee nate 62% 63% S9% 59% 
i, Lene MN COs BOO TN oo neo. 9.e 2:0:0 eee e-e Ooi0%s 105% 106% 101% 102 
) ee eee Se - 214 218 
I NE Ie is 6.5.6.0 0.005000 hoa eweeaior 103 107 105 110 
We PeTENS GO, COIR. 66. 6:0cie s soveecwesets 68 69% 64 66 
WU COCHIN CG... DIE s oo cscicccccss.deeese 97 98% 92 95 
Market Changes of the Week 
hanges were scarce in this week’s market reports. Tin 


dropped to $39.65 at a loss of $1.05. There was very little 
demand for tin in the local markets. Lead is dull and weaker. 
There was a very fluctuating market in this product last week. 
Starting at $4.15, it gradually dropped to $4.00 and then rose to 
the opening price. It closed on Tuesday at $4.00 at a loss of 
$.15 per 100 pounds. Cottonseed oil rose $.10 per barrel. 


Week’s 

Material Wed. Thurs. Fri. Sat. Mon. Tues. Changes 
Antimony ean, .06 .06 06 .06 06 ees 4 ae 
Beams & Chan- 

nels, 100 Ibs. 1.36 1.36 1.36 1.36 1.36 1.36 
Bessemer Steel, 

OR vecnces Ble Fie . 2am 21.00 21.00 21.00 
Copper, Elec. 

Ib, .... .14 13/20 .14 13/20 .14 13/20 .14 13/20 .14 13/20 .143%§ — .00 1/20 
Copper, Lake, 

ee vistas 14% 14% 14% 14% 1434 143% + .00% 
Cottonseed Oil, 

| TOS A | 7.05 7.06 7.06 7.21 716 + 10 
Cyanide Potash, 

Sol alaniahe maaan d0% if -17 ale ok? .17 17 
Fish Oil, Men 

haden, Brown .40 .40 .40 40 .40 .40 
Gasoline, Auto, 

eee 16 .16 -16 .16 .16 
Lard Oil, 

PUNE occ .93 .93 .93 .93 .93 .93 caries 
Lead, 100 Ibs.. 4.15 4.13 4.00 4.00 4.15 4.00 — .15 
Linseed Oil.... .52 52 ae <2 52 52 beset 
Open-Hearth 

Steel, ton....21.00 21.00 21.0G 21.00 21.00 21.00 
Petroleum, Kans., . 

crude, bbl... 1.65 1.05 1.05 1.05 1.05 1.05 
Petroleum, bbi., % 

Pa., crude... 2.50 2.50 2.50 2.50 2.50 2.50 
Rapeseed Oil, , 

eee .59 ae .59 .59 .59 .59 
Rubber, fine up- i nh 

river, Para.. .77 78 78 78 78 77 : 
Silk, raw Italy. .... 5.15 a even A 5.15 iets 
Silk, raw Japan . 4.30 4.33 4.33 + .03 
Sulphuric Acid, ‘ 

60 Baume... .90 .90 90 » -90 WE hn xrotenetsnate. ete 
Tin. 100 1b....40.70 40.75 40.560 40.38 40.25 39.65  —1.05 
Tire Scrap..... 04% 04% .04%4 04% 04% WE Sasieurewaes 
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Cars Begin To Move in 
Trainloads 


Oaklind Fills Three Traine—Buick 
and Westcott Make Big Shipments 


ONTIAC, MICH., Feb. 11—Three trainloads of Oakland cars 
to two dealers is the pace being set by the Oakland Motor 
Company for one day’s business. 

Announcement was made today of this record-breaking order 
which was obtained when F. H. Haller, President, and W. H. 
Head, secretary and treasurer, of the Lininger Implement Com- 
pany, Omaha, who are Oakland distributors for Nebraska, visited 
the factory yesterday and conferred with President Geo. E. 
Daniels and General Sales Manager J. B. Eccleston. 

One complete trainload of cars will leave the factory this 
month and another in March. The first train load is being 
rushed through at once. 


Fiint, Micu., Feb. 14—What is said to be the largest single 
shipment of automobiles consigned to one dealer that has ever 
been made east of the Mississippi river will be received shortly 
by the Leyman-Buick Company, distributors of Buick cars in 
Kentucky. The value of the consignment of machines, which 
total 176, is placed at $211,720, while the freight charges alone 
are over $3,000. The trainload of 61 freight cars will be shipped 
to Cincinnati, where the train will be broken up and several car- 
loads left for distribution by the Cincinnati office. The rest 
will go to dealers in Kentucky, Southern Indiana and Southern 
Ohio. The Leyman concern maintains an office in Louisville and 
Cincinnati. 

Ricumonp, VA., Feb. 14—The Westcott Motor Car Company 
shipped, February 14, a train load of twenty touring cars to their 
Chicago representatives, Rowe, Young & Cooley. 


Motokart Incorporates—Plans to Expand 


Tarrytown, N. Y., Feb. 18—Papers have been filed in Tren- 
ton covering the incorporation of The Motokart Co., which is 
to take over the Tarrytown Motor Car Co., Inc., and the Stein- 
bock Engineering Co., Inc. The first named have for the past 
6 months been exploiting the Motokart parcel delivery wagon 
for which the last-mentioned concern has furnished engines and 
other mechanical units. The new company will be capitalized at 
$500,000 and will at once push production upon a considerably 
increased scale. 


MENOMINEE, Micu., Feb. 14—The Dudley Tool Co., Menom- 
inee, Mich., manufacturing the Tideman cyclecar, has sold its 
entire 1914 output of 500 cars to a Chicago concern and its 
initial delivery, 100 cars, was shipped to Asia on the Chicago 
account last week. 











New plant of the Oakes Pressed Steel Co., Indianapolis, Ind. 


Oakes Pressed Steel Company Expands 


INDIANAPOLIS, IND., Feb. 14—The Oakes Pressed Steel Co. of 
this city, has experienced such a growth of business that a new 
factory has been necessary and the company has now moved 
into its new plant at Division street and Vandalia Railroad. The 
company makes metal stampings of all descriptions. 
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French Grand Prix Has 39 Entries 


Drivers W ho W on 
Previous Grand Prix 


Contests To Compete 


automobiles, representing the 

pick of the European industry, 
were entered for the French Grand Prix, 
when the list closed last night, at or- 
dinary fees. The race will be held on 
Saturday, July 4 on a 23-mile course 
near Lyons, and is open to cars having 
an engine of 274.6 cubic inches cylinder 
area and a maximum weight of 2,425 
pounds empty. 

The revived interest in this race has 
come as a surprise to the most optimis- 
tic, for it is not since the Dieppe Grand 
Prix of 1908 that such a fine set of cars 
has been got together for a European 
road race. This revival is due, in a 
large measure, to a realization on the 
part of manufacturers of the technical 
and commercial value of road racing, 
and also to the fact that the Automobile 
Club of France has selected a set of 
rules likely to give the greatest immedi- 
ate benefit to participants. 

With a cylinder area of 274.6 cubic 
inches, the average bore and stroke will 
be 95 by 160 mm. (3.7 by 6.2 inches). 
This corresponds exactly to the standard 
18-horsepower models of several of the 
leading European firms; thus the racing 
cars will have a direct influence on the 
touring models. 


Pp ARIS, Feb. 2—Thirty-nine racing 


There is a possibility of further entries being received, for the 
rules allow cars to be put in on payment of double fees until the 
end of March. It is known that Renault, Benz, Panhard and 
Humber have built 274 cubic inches racing motors, and even if 
they do not enter them for the race the tests will be carried 
completely through in order that these firms may have the same 
experience as those actually taking part in the race. Although 
all the cars are of high value, the real struggle will doubtless be 


between Peugeot, Delage, Sun- 








CARS AND DRIVERS IN 10914 
FRENCH GRAND PRIX 


FRANCE 
IE. spire ea cinemas Gane Georges Boillot 
IIE sin.:a, we 0 aha cla cele eluate wel Jules Goux 
EE, 6. hbcctcveesesecineces Victor Rigal 
eer errr ee Bablot 
ED ok kako ae eineecieemaies Albert Guyot 
I Side’ Soni a eile wy eiavetoras Rene Thomas 
oi ee Champoiseau 
pS errr rer Croquet 
er errr Gabriel 
RE rece phi eck eco Scaws «he nae a Tabuteau 
ED aie cao ira acai ela ome acorng alae 
CE knee neice ana avenseves tees 

GERMANY 
rrr Lautenschlager 
I 5556. acer drciku'einlS ee WolmelaTGe Pilette 
0 dias ccwnnseec nedessaner Salzer 
I osocid ns Gq. dhaiain a wiieiieraro ere dew Nagel 
IND it sel wins a deca. qare wave ea ee wae Seiler 


agno 





Aquila-Italiana ............. Marsaglia 
Aquila-Italiana ..... Beria d’Argentina 
eee ae 
WEEE Wks taeues an Meee se nae w eas 
ENGLAND 
Ee K. Lee Guinness 
=. ini Soa oh ee des areoara ia Darius Resta 
I eh. gue wrara g Aue ee Jean Chassagne 
RE | faa 4isvdie'asie wareaaaeroteeee Hancock 
I cit e557 witha oa aetna Rach was ere. o 
EEE Midcash'F a vieisws bdeweuseoe nuns 
SWITZERLAND 


ec sea peawamen ees 
a ee 


DN | i diy-'4<'.cuae sac Sede wieeeae 
PETE  Cccdvewakcctenbsaeedeseses 








Many of Racing Cars 
Correspond to Stock 
Models in Dimensions 


Prix at Dieppe on a very fast course. 

The road surfaces of the course are 
particularly good, for the whole of this 
district is of granite formation, giving 
a hard road on which steel studded tires 
make practically no impression. Al- 
though the roads are already better 
than the average in France, it has been 
decided by the government road de- 
partment to make use of future credits 
and to spend $32,000 on the 23-mile 
course. 


The Course in Detail 


The course is a triangular one, 10 
miles from Lyons, with trolley cars 
and trains running to-100 yards from 
the grandstands. No. 1 leg is level and 
slightly winding; No. 2 leg has a few 
slight gradients, but is cut on the flank 
of a mountain and has 75 distinct bends 
for a length of less than 8 miles. There 
is a pronounced hairpin turn with a 
sharp rise from No. 2 to No. 3 leg, 
and after climbing a 2-mile winding hill 
the drivers have a 9-mile straightaway 
without houses, trees, or cross roads, of 
a pronounced’ switchback nature. 
Drivers predict a speed of 110 miles an 
hour on portions of this leg. Just be- 
fore striking No. 1 leg, and while 
directly opposite the grandstands, the 


road suddenly winds down hill, a certain point on No. 3 leg 
being only 300 yards from the grandstands on No. 1 leg. Spec- 
tators will only have to raise their heads to see the cars ap- 
parently making a bee line for them down the hillside. With 
the exception of a few yards on No. 1 hairpin turn, the racing 
cars will be visible to the grandstand spectators for a distance 
of almost 4 miles. 

Minimum road width is 20 feet and maximum 52 feet. Twenty 


laps will be covered, giving a 





beam, Mercedes, and Fiat. 
The list of drivers com- 
prises all the winners of pre- 
vious Grand Prix races. Felice 
Nazzaro, who is now driving 
a car built in his own factory, 
won the 1907 Grand Prix at 
Dieppe. Lautenschlager, head 
of the Mercedes team, cap- 
tured the 1908 trophy, also at 
Dieppe. Boillot won the 1912 
and the 1913 races at Dieppe 
and at Amiens, both on Peu- 
geot machines. Victor Rigal, 
now on the Peugeot team, se- 
cured first place in the 3-litre 














total distance of 467 miles. 

With a big entry for its 
leading races now assured 
France is certain to be con- 
spicuously in the public eye 
during the year, first, because 
of the fast racing cars that are 
being developed and also be- 
cause of the array of famous 
drivers that are entered. But 
her glories are not all confined 
to French soil, at least her ef- 
forts are not, for it is now cer- 
tain that three or four of her 
greatest drivers will ship cars 








section of the 1912 Grand 


A 9-mile straightaway on 


the third leg of the Grand Prix course 


to Indianapolis for the 500- 
mile speedway classic. 
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80 m.p.h. Predicted at Santa Monica 


OS ANGELES, CAL. Feb. 17—Special Telegram—Better 
than 80 miles an hour in either the Vanderbilt or the Grand 
rrix is the prediction made by several of the leading drivers 
who have studied the Santa Monica course and who are look- 
ing for a new record in the meet of the Western Automobile 
Association, scheduled for Saturday and Monday. 

The famous Santa Monica course is in the best of condition 
right now as was demonstrated today when Tetzlaff in his Fiat 
made a lap at the rate of 87 miles an hour. 

The Mercers and Stutzes slipped around almost as fast and 
the English Sunbeam is reported to have put up sensational 
figures. Altogether it looks like a big revival of the American 
classics. 

Of the sixteen entries in the Vanderbilt and eighteen in the 
Grand Prix it looks as if every one of them will start. The only 
doubtful one is the French Delage, which is expected here to- 
morrow morning. Bert Dingley will pilot the Delage in place 
of Omer Toft, who was injured driving it in France. The 
placing of Dingley behind the wheel of the Delage makes that car 
one of the favorites. 

The only other change is the substitution of Rickenbacher in 
a Mason in the Grand Prix in place of Dave Lewis, who was 
injured in practice Monday. Lewis, driving a Fiat, went into 
the crowd at Soldier’s Home killing an old soldier and injuring 
several of the spectators. A broken steering knuckle, caused 
by crystallization, was the cause of the accident. Lewis and his 
mechanic were sent to the hospital but both will recover. The 
mishap has caused the officials to redouble their efforts to safe- 
guard both the course and the drivers. 

One of the stories afloat tonight, is that several disgruntled 
residents of Santa Monica are talking of securing an injunction 
restraining the meet promoters from collecting tickets because 
they have not been favored with passes, but inasmuch as the 
Santa Monica Chamber of Commerce is co-operating with the 
promoter in the promotion of the meet no trouble is anticipated. 

A change in the officials has been made. Fred J. Wagner will 
start the Vanderbilt and on Monday will serve as referee of 
the Grand Prix in order that George Adair, one of the most 
prominent race officials on the Coast, may handle the checkered 
flag. 


Boillot and Goux Enter 500-Mile Race 


INDIANAPOLIS, IND., Feb. 17—Special Telegram—The Speed- 
way management today received five formal foreign entries, 
making the total number of entries to date for the 500-mile race 
to be given Memorial Day, eleven. The entries were from 
Boillot and Goux, who will drive Peugeot cars, Guyot in a 
Delage, Christaens in a Belgian Excelsior and Chassagne in a 
Sunbeam. 


—_— 


A. A. A. Contest Board Ratifies Records 


New York City, Feb. 11—The first meeting of the Contest 
3oard of the American Automobile Association, under the chair- 
manship of R. Kennerdell was held today. Two new records 


were recognized, the 200-mile mark of Ralph Mulford in a 
Mason made at Columbus, O., on a mile-track on July 4, 1913, 
was allowed; the time being 3: :21:48. The previous record was 
held by Earl Cooper in a Stutz and was 3:27:23, made at Fresno, 
Cal., February 10, 1913. The other record allowed was 50 miles 
by Louis Disbrow in a Simplex at Detroit, September 29, 1912, 
Disbrow’s time was 45:32, and replaces the ‘previous record of 
47 :21:65 held by DePalma in a Simplex, and made at Syracuse, 
. Y., September 16, 1911. 

Nth? Board received a communication from the Cyclecar 
Manufacturers National Association notifying it of the desire 
of the cyclecar makers to operate under A. A. A. sanction. The 
board is already busy on formulating cyclecar rules with the 
expectation of an influx of applications for sanctions of events 
arranged for the little machines. 


Proposed Tax Increase Disturbing Belgians 


BrusseEts, Betcium, Feb. 10o—Belgian automobile manufactur- 
ers have been in a disturbed condition for the past 2 months by 
reason of the proposed increase of taxes on automobiles. Dur- 
ing the past there has been little uniformity in the method of 
taxing cars, and in some of the provinces local taxes only were 
paid, nothing whatever going to the central government. Under 
the new regulations, which have finally been accepted by all 
parties, taxation will be paid to the central government on a 
horsepower basis, and in addition local taxes will have to be 
paid in certain provinces, but these local taxes can never exceed 
a certain proportion of the government taxes. The formula 
on which the horsepower : determined is the following: 

ELP.= K (@’xexa x N 
in which K = 4.25, d is the cylinder bore in meters, c the stroke, 
n the revolutions per minute (these will always be considered 
1000), and N the number of cylinders. 


E. V. A. Slates Tire Meeting for Feb. 24 


New York City, Feb. 17—The Electric Vehicle Assn. of 
America has slated a tire meeting for February 24, to be held 
at the Engineering Societies Bldg., 29 West Thirty-ninth street, 
this city. F. E. Whitney, chief engineer of the Commercial 
Truck Co., Philadelphia, Pa., will give the manufacturers’ side 
e the question in a paper on “Electric Commercial Vehicle. 

ires.” 


Empire Electrical Equipment 


INDIANAPOLIS, INp., Feb. 17—The new series Model 31 Empire, 
manufactured by the Empire Automobile Co., of this city, is 
using as standard magneto equipment the Eisemann high-tension 
independent magneto, with set spark on all cars. Where starting 
and lighting equipment is specified the Remy starting and light- 
ing system is used, together with the Eisemann high-tension in- 
dependent magneto. 




















Grand Prix course—Left—Winding road on second leg of circuit. 























Right—Sharp turn at entrance to second leg. 
























































One corner of Bloomington, IIl., automobile show 


Many Motors Shown at 
Pittsburgh 


Bloomington Bichon Organize 
—Grand Rapids Sells 300 Cars 


ITTSBURGH, PA., Feb. 16—Trucks compete with pleasure 

cars at the fourth annual Pittsburgh show and the test of 

exhibition popularity so far gives the automobile only a slight 
advantage. 

So educated are Pittsburgh folk to the importance of ma- 
chinery—industrial or otherwise—that displays of engines are 
attracting unusual throngs. It was remarked that the interest 
of the average show visitor in the working of a mounted motor 
car engine is extraordinary. 

The show which opened in the Exposition building at the 
Point last Saturday will stand out as being representative of 
many well-known lines in the automobile business. Aside from 
the automobile exhibit running from the immense touring cars 
down to a small two-passenger runabout there was a splendid 
exhibition of electric cars, much the finest ever seen in the city. 
In commercial vehicles Pittsburgh has never seen such a variety 
of standard makes, especially among the heavy trucks as is on 
exhibition this week. The accessory exhibits are arranged as 
usual around the gallery and added much to the credit of the 
show. The famous Nirellas Fourteenth Regiment Band will 
furnish music the entire week. Several notable exhibits which 
are new are those of the East Liberty Branch, Y. M. C. A. 
School for Autoists which is being largely attended this winter. 
Many factory representatives are here for the purpose of es- 
tablishing new agencies and sizing up from this show the pros- 
pects for business this year. 

Thursday night will be society night. 

The number of passenger cars is 110 and their estimated cost is 
$150,000. There are twenty-five trucks on exhibition costing 
$50,000. The range of prices of the cars on exhibition is from 
$450 to $5,000, while the trucks range from $1,000 to $3,500 each. 

Among the new exhibits of this show this year are the Imp, 
Morse and Mercury cyclecars. 

One of the most striking exhibits in the show is the automo- 
bile fire insurance exhibit of the Queen Motor Fire Insurance 
Co., of which Hoover & Hurst of this city are agents. A 
mammoth touring car which had passed through a vicious fire 
and had been stripped of every particle of wood is shown with 
bearings twisted and melted by the heat. The car, which was 
seen on Pittsburgh streets last week, bears a sign advertising 
the fact that the insurance was settled within 3 days of the fire. 


Dealers Organize at Bloomington Show 


BioomincTon, ILi., Feb. 14—Although there are only two more 
exhibitors at the fourth annual Bloomington automobile show 
than the number that made displays in 1913, the exhibition is 
much larger from the standpoint of the vigor of the trade. 

Three large new garages in the city, all of construction during 
the last six months, are more indicative of the substantially stim- 
ulated business. 

Agents of cars and dealers in accessories outside of Bloom- 
ington were refused display space, as the local trade insisted on 
monopolizing the show. 
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While the show is promoted and is being conducted by the 
Bloomington Automobile Club and has always been a business 
and harmonious success, it is now thought best that the dealers 
and garage owners organize and this will be the rule of business 
for the last day of the show, Feb. 21. 

The exhibition opens Feb. 18 at the Deere building and con- 
cludes Feb. 21. Sixty cars will be on exhibition together with 
numerous lines of accessories, etc. Every inch of space was 
contracted for six weeks prior to the opening. 


Club Transacts Show Business 


The club assumes all expenses, collects the receipts, and the 
excess of receipts over expenses is turned back to the dealers, 
proportionate to the sum they paid for space. In the preceding 
years, the rebate has been considerable, making the expense to 
each dealer very small in comparison to the results achieved. 

The dealers have in the past been content to permit the club to 
adjust ‘various propositions which ordinarily would be settled by 
the dealers themselves. It has been decided, however, to or- 
ganize a Bloomington dealers and garage proprietors association. 

This association is regarded as important in establishing credit 
among patrons and to remedy various evils which have been in- 
creasing with the growth of the industry. Uniformity in prices 
and sales agreements will also be promoted by this association, 
while it will look after other matters affecting the welfare and 
prosperity of the membership. The association of dealers will 
co-operate with the McLean county motor club, where its services 
are desired. An effort will be made to check the evil of price 
cutting and also to promote legitimate methods of doing business. 

Bloomington has two firms doing a wholesale as well as a 
retail business, J. L. Murray & Co., and C. U. Williams & Son. 
These two firms rank with the largest in the state outside of 
Chicago. The first firm handled the Overland and National lines 
last year and distributed 175 cars. 

The firm of C. U. Williams & Son handled the Studebaker and 
Chalmers gasoline cars and Woods electric last year. This year 
the Saxon and the Overland have been added, 200 of the latter 
being contracted for during 1914. Last year this firm distributed 
275 cars. It is believed that this business will be exceeded fully 
25 per cent. this year. The Ford agency, which is in charge of 
Floyd Izeminger, distributed 265 of these cars last season. 

There are twenty dealers in automobiles in Bloomington, of 
whom four carry trucks and three carry electrics. There are 
twelve garages and three supply houses while a number of the 
garages, carry a large line of supplies. During the past year, the 
Bloomington dealers sold 800 cars. Orders taken by the Bloom- 
ington dealers so far this year aggregate fifty. The favorites are 
the cars that sell for $1,000 to $1,200. Those who are willing to 
go above the latter figure, usually buy the $2,000 type. Three- 
fourths of the cars sold in central Illinois have been at $1,000 or 
less. The other fourth have ranged from $1,200 up to $2,000. 
With the exception of the electrics, not to exceed two cars were 
sold in the Bloomington territory last year costing over $2,000. 

Crops are an all important factor in car selling in central 
Illinois. Crop failures are extremely rare and this has resulted 
in farmers living up to their income rather closely, anticipating 
large yields. Last year there was a marked shortage in the oats 
and corn crop and much of the paper issued to cover car pur- 
chases could not be cashed last fall. This resulted in a general 
renewal of notes. The currency agitation and general business 
depression of the past 6 months also had some effect upon fall 
and winter business. This appears to have all disappeared in 
this territory and dealers are looking forward to a prosperous 
year, contingent that the crops are up to the average. 


Grand Rapids Sells 300 Cars Retail 


Granp Rapips, Micu., Feb. 14—Direct retail sales that will 
nearly total 300 cars resulted “off the floor” of the automobile 
show promoted by the Grand Rapids Herald which ended tonight. 

Dealers, many of them with convoys of eager prospects, 
flooded the exhibition during the 6 days and their orders evince 
the highest note of optimism. It was the fifth yearly show. 

Despite the prevalence of below zero weather on 5 of the 6 
days the attendance, approximating 30,000 people for the week. 
set a record for any sort of indoor attraction in Grand Rapids 
during a similar period. Probably one-third of the visitors was 
from west Michigan territory tributary to Grand Rapids, and the 
heavy percentage of the sales to ultimate consumers was to out- 
of-town buyers. Sub-agents, many of whom thus far this season 
have striven under the handicap of having no demonstrating cars, 
or of being unable to use them on account of the heavy going, 
convoyed their prospects here in sizeable delegations. and closed 
with a fair proportion of them. 

The aggregate volume of sales, it is unanimously conceded, will 
attain to tremendous figures. ‘There was noticeable a strong 
trend toward the acquisition of closed cars, and more of the 
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gasoline type than of the electric,-although the latter were by no 
means overlooked. The weather probably was a potent stimulant 
to such sales. 

In the accessories sectiony business was tremendous. One 
tire agency not in the prescribed circle reported taking orders for 
over $14,000 worth of tires. 

Those dealers who did not figure most largely in the daily 
report of sales expressed as much satisfaction as the others, all 
figuring that they have advanced impending sales by from 1 to 
2 months. 

Thirty exhibitors of gasoline pleasure cars displayed seventy- 
one models of that type of vehicle, eight electric carriages were 
shown, seventeen trucks and fourteen stripped chassis. Not one 
of the cars shown on the floors will be returned to the factory. 

The closing day was notable for the number of dignitaries who 
graced the event by their attendance. Among those present 
Saturday were, Senator William Alden Smith and his party of 
Lincoln Day banquet guests from Washington, which included 
ex-Speaker Joseph G. Canncen and others. 


Crowds at Second St. Louis Show 


St. Louis, Mo., Feb. 14—St. Louis’ spring automobile show, 
the exhibition of the “exiled” dealers, is a great success. With 
all the floorspace sold to dealers from all parts of the coun- 
try, the show is attracting as much attention as did the fall 
show last October. 

The pleasure cars exhibited are: Electrics—Argo, Borland and Broc. 

Gasoline cars—Imperial, Speedwell, Vulcan, Cartercar, Pathfinder, Max- 
well, Havers Six, Haynes, Richmond Six, and Westcott. 

Commercial Vehicles—Speedwell, Mogul, Little Giant, Republic, Palme 
Menomonee. 

Twenty-five accessory dealers are exhibiting, among them 
dealers and manufacturers from all parts of the country. 

One of the most interesting exhibits in the accessory line is 
that of the St. Louis firm, Genoni and Marcena, who are show- 
ing their new signal device. This is a long rod with a light and 
red flag at each end which may be attached either to the front 
or back of the car. When turning a corner the driver may 
signal his plans by pressing a button, which by day releases a 
small red flag on the side toward which he is turning and at 
night flashes a little red light in the same manner. 


Over 10,000 at Twin Cities’ Show 


MaRINETTE, Wis.—The first motor show ever held for 
the benefit of residents of the twin cities, Marinette, Wis., and 
Menominee, Mich., and the neighboring counties, was that con- 
ducted in the Marinette Armory by the Twin City Automobile 
Dealers’ Association on February 12, 13 and 14. Thirty-two 
makes were represented in the car exhibits and the attendance 
record showed that nearly 10,000 persons visited the exposition, 
guaranteeing a continuance of the shows in the twin cities in 
coming years. 


Newark Show Has Thirty-seven Exhibitors 


Newark, N. J., Feb. 16—There will be thirty-seven exhibitors 
at the automobile show which will open on Feb. 21. Twenty- 
five of these will be passenger car exhibits and the rest will be 
commercial. The show, which will be held in the First Regi- 
ment Armory, will show no display of cars or accessories -in 
the balcony. Everything will be on the ground floor. 


Reception Opens New Cole Home 


St. Louis, Mo., Feb. 14—The new Cole home, the handsomest 
and most modern of Western automobile houses, was opened at 
1419 Locust street last night. The building is a three-story con- 
crete structure of the latest type. 

John J. Cole president of the Cole Company, Indianapolis, and 
Homer McKee were present. 

After a reception, President Gottshal of the local company an- 
nounced that C. Gratiot Cabanne, pioneer St. Louis automobile 
man and scion of the city’s oldest family, would be sales man- 
ager. Cabanne formerly was manager of the local Oldsmobile 
agency. 


Hess-Bright Gets Packard Contract 


Detroit, Micu., Feb. 16—For the first time in its history the 
Packard company has placed its entire contract for annular ball 
bearings with one concern for a period of one year from Febru- 
ary 1, the Hess-Bright Mfg. Co., having secured the order. 
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30,000 Attend Show at 


Louisville 


Kentucky To Tske 5,000 Cars 
—Car Under $1,000 Sells Best 


OUISVILLE, KY., Feb. 14—Kentucky cheer was prop- 
erly in evidence at the seventh annual exhibition of the 
Louisville Automobile Dealers’ Assn., which closed tonight.’ 
From the trade tone of the show, the exhibitors declare that 
5,000 cars will easily find a market in the Bluegrass state in 
1914—a gain of 1,500—that the car under $1,000 is the Kentucky 
best seller, and that the electric vehicle sale is “perking up” in 
the larger cities, especially Louisville. 

A record-breaking attendance and an unprecedented number 
of sales unquestionably made it the biggest and most successful 
show ever held in Dixie. It was the initial display to be staged 
this year south of the Ohio river and, despite adverse weather 
conditions, 30,000 persons attended. The attendance figures of 
last year were surpassed by 5,000. 

During the show, Louisville was held in the grasp of the 
worst blizzard of the winter. It started on the morning fol- 
lowing the opening of the exhibition. By Friday, street car 
service was paralyzed, trolley wires were down and the streets 
were blocked with snow and ice. Going was difficult even for 
automobiles. The city was covered to a depth of 12 inches of 
snow, the record of 4 years. The show held attention for four 
nights and three days, beginning Wednesday. 

The 54,000 square feet of floor space, afforded in the mammoth 
drill hall of the Armory, make it one of the leading show places 
of its kind in the country, there being no pillars to obstruct the 
view. 

Forty exhibitors were represented. In 1913, only thirty-eight 
concerns were listed. The total value of the exhibits, including 
pleasure cars, trucks, motorcycles and automobile accessories is 
placed at $500,000. Each make of machine was shown in from 
one to seven different models, aggregating about 140 cars. Practi- 
cally every make of gasoline car and electric handled in Louis- 
ville was represented at the Armory. The cars ranged in price 
from a $5,200 Pierce-Arrow to a $475 Metz. 

Every one of the exhibitors expressed himself as more than 
pleased with the results. Fully 150 cars were sold, one dealer 
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An entrance to the exhibit rooms at the Grand Raplds show 
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Panoramic view of the seventh annual automobile show held 


alone reporting the sale of fifty-one. Many new contracts were 
made with sub-agents out in the state and a great deal of new 
territory was opened up as a result of the 1914 exhibition. At 
least 300 dealers, sub-agents, and tire men from Southern In- 
diana, Eastern Tennessee, Kentucky and the western sections 
of the Virginias attended the show. 

Louisville is an automobile city, not in the producing sense, 
but from the standpoint of use and distribution. As a dis- 
tributing point, with excellent railroad facilities, it ranks with 
the leaders. Some of the largest automobile factories and tire 
concerns in the United States maintain branches here. 

Only one pleasure car, the Ames, is made in this state, and 
this machine is built at Owensboro, Ky. Three firms in Louis- 
ville are engaged in the manufacture of trucks. They are the 
Kentucky Wagon Mfg. Co., Urban electric; the Transit Motor 
Car Co., Transit, and Longest Bros., Longest truck. The Ur- 
ban has the largest distribution. Louisville boasts of the only 
tire factory in the South. This is the Ten Broeck Tyre Co., 
makers of Ten Broeck tires, which have a wide market in the 
Southern states. 

The district embraced by Louisville agents, factory repre- 
sentatives and branches, as a rule covers southern Indiana and 
the entire State of Kentucky, and in one instance the eastern 
portion of Tennessee, West Virginia and the extreme western 
section of West Virginia. 

Optimism is in evidence everywhere and indications point to 
a splendid season’ following the show. Business is much bet- 
ter than it was this time last year. A conservative estimate 
based on interviews with dealers would be an increase of about 
25 per cent. in the sales during the first five weeks of 1914 over 
the same period in 1913. A few dealers and factory represen- 
tatives say business is 50 per cent. better, while many declare 
they have sold twice as many, but this is the exception rather 
than the rule. 

Local distributors at present are doing the bulk of their busi- 
ness out in the state, the Bluegrass and Southern sections prov- 
ing the most profitable fields. The tobacco crops and weather 
conditions have a great influence on the sale of motor cars. 
During the past few months no complaint can be made about 
the weather and the farmers are receiving a higher price for 
their tobacco than ever before. 

Mild weather and moist atmosphere during the greater part 
of the last 2 months have favored the preparation of the weed 
for market in a way unequaled in years, prices have been rel- 
atively high and generally satisfactory to producers and as a re- 
sult of this combination of factors, the crop is being marketed 
with unusual rapidity. Kentucky’s area planted in tobacco last 
year was 370,000 acres. The average price per pound advanced 
last year from 8.7 cents to 10 cents per pound and the value of the 
1912 crop is estimated at $28,120,000 as against $29,926,000. It 
is some of this money which will be used in the purchase of 
1914 automobiles. 

Kentucky maintains her lead over all other states in the vol- 
ume of tobacco raised, her 1913 production of 281.200,000 pounds 
comparing with 167,500,000 pounds raised in North Carolina, 
the nearest competitor. Already preparations are being made by 
the growers for the 1914 crop, and it is possible that there will 
be a material increase in the acreage. This conclusion has been 
drawn from the lively demand for seed from the warehouses. 

Owing to the tendency of some of the dealers to keep their 
sales secret and the fact that it is impossible to ascertain the 
information from the state licenses, because of the method used 
in registering machines, no accurate figures of the number of 
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cars sold in 1913 can be given. Those in close touch with the 
situation estimate that 3,500 automobiles were placed in this ter- 
ritory during the past year. 

Distributors of a car listed under $1,000, which has proved 
the best seller in Kentucky, predict the sale of 2,800 machines 
of this make in 1914. A representative of the Leyman Motor 
Co., who has just returned from a tour of the state, declares 
his concern will place 500 Buicks in Kentucky during the com- 
ing year. That there will be 400 new Overland owners is the 
belief of the agent for this particular make. On this basis and 
considering the estimates of other dealers, it is believed that 
5,coo would be a conservative figure for the number of auto- 
mobiles that will be sold in the Bluegrass state in 1914. 

The farmers—the majority of them—want a car selling in 
the neighborhood of $1,000 and they prefer a touring car, though 
there is a demand for the runabout. The car listed at $800 and 
under finds a ready market south of the Ohio river, provided 
it has a reliable and well-known company behind it. 

Agents for electric vehicles report that business is excellent. 
The sale of this type of car is confined to the larger cities, Louis- 
ville being the chief market. Conditions in this city are very 
favorable to the operation of electrics. The streets are gen- 
erally level, having an average grade on hills of 1 per cent. and 
a maximum of 14 per cent. Louisville has 60 miles of asphalt 
pavement, 56 miles of macadam, 70 miles of brick and 20 miles 
of granite. 

Kentucky merchants and manufacturers are fast realizing the 
value of the commercial vehicle, especially as time savers. The 
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Map of the territory served by the automobile dealers of Seattle 
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biggest demand at present seems to be for a light delivery car. 
However, there is a good market for the heavy truck, although 
some of the big whisky and brewery concerns have not yet 
adopted them. 

Kentucky with its 2,289,905 population, offers a big and prac- 
tically undeveloped field for the automobile manufacturer, as 
there are only about 10,0co machines within its limits, 2,400 of 
these are owned here in Louisville. To judge from the opti- 
mistic predictions of those connected with the industry the state 
is just waking up to the value of the automoJile and its advan- 
tages over the horse. The roads in the central part of the state. 
known the world over as the famous Bluegrass section, cannot 
be surpassed anywhere. In other parts of the Commonwealth 
the highways as a rule are better than those of other Southern 
states. 

The Louisville Automobile Dealers, under whose auspices 
seven motor exhibitions have been held in Louisville, came into 
existence in 1903, and.has among its members the leading and 
oldest. firms in the trade. 

As usual, the local branch of the Ford Motor Co. conducted 
a private show at their salesroom on Motor Row during the 
Dealers’ Exhibition at the Armory. 


Boston Show to Be America’s Largest? 


Boston, Mass., Feb. 16—Manager Chester I. Campbell, of 
the Boston Motor Show, states that space has now been sold to 
eighty-five makers of pleasure motor vehicles, which will make 
the Boston exhibition a larger one than either New York or 
Chicago where there were seventy-eight and eighty makes shown 
respectively. Additional applications are on file and may be 
crowded in. The plans are all in shape and the decorations have 
been on hand for some time waiting for the word to be set up. 
An army of 500 men has been signed to look after the prelini- 
inaries. All the dealers are ready to move in now. 

Practically all the space in the accessory section has been sold 


Seattle Will Reg uire 


— 


EATTLE, WASH., Feb. 9>—The Northwest, that ordinarily 
germinates blizzards at this time of the year, now beams 
with torrid sunshine on the motor car industry. 

Seattle, during its second annual automobile show, announces 
that the territory it serves will require just about 10,000 cars 
during 1914, which is 5,000 more than were placed in the blizzard 
birth region in 1913. 

A trade gain of 100 per cent., in spite of the gloom that has 
thickened the frowns of the Atlantic coast, will be received 
with more éclat at automobile manufacturing centers than the 
mildest of blizzards. 

Fifty-five pleasure and commercial vehicles and accessory dis- 
plays arranged by the twenty-nine dealers worth more than 
$100,000, are on exhibition at the show, which will be in progress 
throughout the week. 

Gasoline pleasure cars displayed include: Buick, Cartercar, Chalmers, 
Chandler, Chevrolet, Cole, Ford, Franklin, Havers, Haynes, Hudson, King, 
Kissel-Kar, Marmon, Metz, Mitchell, Oakland, Oldsmobile, Overland, Pull- 
man, Stevens-Duryea, Studebaker and Stutz. One electric, the Detroit, is 
represented. Six makes of commerciel motor vehicles are being shown, the 
list including Federal, Garford, Kelly, Kissel-Kar, Menominee, Standard 
and Willys. 

In every respect, the 1914 show eclipses the successful under- 
taking of last year. Widespread interest has been created in this 
week’s exhibition and it is estimated that not less than 25,000 per- 
sons will attend. Dealers from all parts of the Pacific North- 
west will gather here during show week, the number of dealer 
visitors being at between 600 and 700. William I. Fitzgerald, 
manager of the show, sent out 1,c00 invitations and more than 
one-half of the recipients have written that they will attend the 
affair. 

Seattle, geographically in the heart of the Northwestern states, 
has just finished a year of business that shatters all previous 
marks. Figures based on information supplied by the forty- 
nine dealers and distritutors who are engaged in the motor busi- 
ness in Seattle show that more than 5,coo machines were handled 
through this city during the year of 1913, which number repre- 
sents a volume of $7,500,000, using an average of $1,500 a car as 
a basis. About 200 trucks were sold out of Seattle in that period. 

Out of this tremendous trade, the Ford car emerged the leader, 
a total of 4,047 machines of that make having been handled bv 
the local branch. which distributes to the territory embracing all 
of the states of Washington, Idaho’ and Western Montana and 
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and despite the fact thar the accessory association put the ban 
on Bosten there will be no lack of exhibitors in this department. 

That there will be a big crowd on hand is shown by the fact 
that most of the hotels are now booked to capacity. And appli- 
cations for more than 2,500 dealers’ cards have been sent in 
to Mr. Campbell. 

The plans for the truck show are making headway and about 
all the space for the main floor has been allotted. This will open 
Tuesday, March 17, and continue until Saturday, March 21. 


Optimism Opens Kansas City Show 


Kansas City, Mo., Feb. 16—Special Telegram—The 1913 at- 
tendance of 40,000 is a mark certain of defeat this week at the 
million-dollar show that opened in Convention Hall yesterday 
afternoon. Five hundred cars are on display in*‘a setting that 
represents an English garden. The dealers, at the opening of 
the usually arduous show week, are smiling at the promise of 
big business. Judging by the advance 1914 orders, they say, the 
sales that will result from the show will make the year a record 
one for the automobile trade in the Southwest. 


A District Show for Fall River 


Fact River, Mass., Feb. 16—The biggest motor show in South- 
eastern Massachusetts will open next Monday in the regimental 
armory here, when dealers from Fall River, New Bedford, 
Providence, Taunton, Woonsocket, Attleboro and several other 
cities will display cars. The show will continue a week. 


Parade and Publicity for New Haven 


New Haven, Conn., Feb. 1o—An “automobile week” instead 
of a show is the trade exploitation plan of the automobile dealers 
of New Haven. The last week in March is the one chosen for 
a special program. : 


10,000 Cars for 1914 


several counties in Oregon. Buick, Overland, Studebaker and 
Metz proved close competitors for the leadership. While the 
demand for the low-priced types showed the greatest life, study 
of the sales sheets discloses increased popularity of the cars 
ranging in the $2,000 field, in which the Cadillac assumed the 
command. Oakland, Chalmers, Hudson were close up, with the 
Stutz, Franklin, Cole and Havers well up. The demand for 
high grade cars has maintained a steady pace and there appears 
to be no falling ort in the call for them. 

tractically every dealer handling cars ranging from the cheap- 
est to the most expensive, expects to double his 1913 allotment. 
improvement in general business conditions has brought with it 
a streagthened demand for automobiles, particularly in the lum- 
bering secaons of the Pacific Northwest. 

Seattle dealers distribute to the entire state of Washington, 
Oregon, Montana and the Canadian provinces of British Colum- 
bia and Alberta. Of the forty-nine automobile agencies here. 
seven are factory | ranches. There are twenty supply and ac- 
cessory stores, thirty-three repair shops, exclusive of the agency 
service departments, sixteen tire agencies and branches and 
twenty-five public garages. 

Forty-nine makes of passenger cars are represented in Seattle, 
and there are thirty-three kinds of trucks, making a total of 
eighty-one different makes. 

Washington, Oregon, Idaho, Montana and the Canadian prov- 
inces of British Columbia and Alberta possess a variety of in- 
dustries that practically preclude the possibility of “slumps” in 
business. Among the section’s industries are fishing, lumbering, 
mining, shipping, fruit and grain growing and dairying. 

Seattle has a population of about 300,000 and boasts of 6,000 
automobiles, of which about 500 are motor trucks and motor 
delivery cars. In the last 18 months the commercial vehicles 
have made rapid progress; and the pleasure cars -have-increased 
steadily. Seattle’s industrial possessions as affecting the auto- 
mobile business consist of a five-story Ford assembling plant, 
which will begin operations in March and will have an annual 
capacity of 7,000 machines; several tire building and rubber 
manufacturing establishments; and a cyclecar factory, which is 
now being equipped and will start making cars within 30 days. 

The cyclecar has just made its appearance in Seattle, and 
its reception indicates that there is a demand for such a type of 
motor. vehicle. 
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Left—Stearns-Knight sedan, showing folding seat. 























Center—Coupé, showing auxiliary seat. 














Upper—New Stearns-Knight sedan. Lower—Four-cylinder coupé 
fitted with wire wheels 
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Upper—Electric roadster which the Columbla Electric Vehicle Co., 
Detroit, Mich., proposes to make for $785. Lower—Coupelette to be 
made for $985 


Right—Coupé. Note staggered seats 


Stearns Adds Coupe and 
Sedan Bodies 


LEVELAND. O., Feb. 14—The F. B. Stearns Co., Cleve- 
land, O., has enlarged its line of closed cars by the ad- 
dition of coupé and sedan bodies. 

new closed bodies have been added. 
This year the line was made complete by the addition of the 

new four- and six-passenger touring cars in the open type, and 

coupé and sedan models in the closed type. Altogether, nine 


This is the first time 


_ bodies are furnished on either four- or six-cylinder chassis—a 


total of eighteen models. 

The coupé and sedan models carry the same sloping hood 
and cowl that distinguish all Stearns-Knight models this year. 
The coupé is set well forward on the frame, leaving a graceful 
deck in the rear beneath which is a commodious storage com- 
partment. 

The staggered-seat construction of the coupé serves to place 
the driver well forward. This construction also gives space for 
another storage compartment back of the driver’s seat. The 
seat in the front of the body may be folded up out of the way 
when not in use. 

The sedan shows an entirely different type of interior con- 
struction, as the body itself is longer than that of the coupé, 
and seats five passengers. All seats face forward, one seat fold- 
ing up against the side of the car when not in use. 

The prices of coupé and sedan bodies for either the four- or 
six-cylinder chassis are, respectively, $1,200 and $1,750. The 
prices including chassis are: Coupé, four-cylinder chassis, $4,- 
450; six-cylinder, $5,550; sedan, four-cylinder, $5,000; six, $6,100. 


To Make Electrics Under $1,000 


ETROIT, MICH., Feb. 14—The Columbia Electric Vehicle 
Co. has been formed in Detroit with the purpose of man- 
ufacturing electrics at popular prices. Three types of bodies will 
be fitted to the same chassis, namely, runabout to sell at $785 
and a coupelette at $985. 

The concern has not gone very far with its manufacturing 
plans and is not yet ready to make any announcement of the men 
back of the enterprise, although it is said that certain ones well 
known in the trade and identified with previous successes are be- 
hind the venture. The offices are in the Dime Savings Bank 
Building. 

The illustrations herewith give the general outward appear- 
ance of the three types which the Columbia organization pro- 
poses to make. The chassis has a wheelbase of 96 inches, is low 
hung and has straight-line shaft drive back from the motor to a 
worm gear rear axle. Spring suspension is of cantilever type. 

Battery equipment is to be of Willard make, the cells having 
eleven plates. The runabout will carry twenty-six cells and the 
coupelette twenty-eight. Tires will be pneumatics, 31, 32 and 33 
by 4 respectively. The speed given is about 20 miles an hour. 

It is the intention to equip both roadster and coupelette with 
wire wheels. The bodies are to be made of steel and depart con- 
siderably from conventional electric vehicle design. The roadster 
has novel fenders which have a graceful sweep and lend much 
the general appearance of the design. 

The coupelette has a combination open and closed body, which 
type is adaptable to any kind of weather. 
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ORKING on New Morrow 
Plant—Ground was broken in 
Elmira, N. Y., for the new 
building to be constructed at 
the Morrow Mfg. Co.’s plant on the 
Southside. The new building will be 
erected on Scott street, extending from 
the present Morrow factory back to 
South Main street. The northern section 
of the old Payne building will be 
razed to make way for the new building. 
The new building will be completed by 
June 1, officials of the Morrow plant be- 
lieve. When finished the new Morrow 
addition will have a plant consisting of 
9 acres inclosed under roof. Five hun- 
dred additional workmen will be em- 
ployed when the Morrow addition is 
completed and within the next 6 or 8 
months 2,500 additional men will be em- 
ployed in the annex. 

Service Dept. at Moon Plant—The 
Moon Motor Car Co., St. Louis, Mo., has 
established a complete service depart- 
ment at the company factory. The com- 
pany will keep a staff of expert me- 
chanics at the shop day and night and 
these will be rushed to any point within 
a radius of fifty miles of St. Louis. 

Overland’s New Toledo Bldg.—George 
S. Mills has prepared plans and will 
award contracts during the present 
month for a new building planned by 
the Willys-Overland Co., to be erected 
at the plant on Central Avenue. Toledo, 
O. It will be 410 feet long, 200 feet wide, 
two stories high, of concrete and brick, 
and used for the construction of auto 
bodies. It will cost $150,000 an dis one 
of the first of a series of large exten- 


The Automobile 


a: rr Pittsburgh, Pa., Automobile 
Show, Pittsburgh Auto Show 

ssn, 

ae (| re Toronto, Ont., Show, Toron- 
to Auto Trade Assn, 

Feb. 16-21.........Memphis, Tenn., Show, Mem- 
phis Business Men’s Club 
and Auto Dealers’ Assn. 

> eee Kansas City, Mo., Auto Show. 

ae ee Toronto, Ont. Automobile 
Show, E. M. Wilcox. 

ae 7 | ee Salt Lake City, Utah, Auto- 
mobile Show, W. D. Rishel. 

eee Easton, Pa., Automobile Show. 

ere Bloomington, Ill., Automobile 
Show, McLean County Auto- 
mobile Club, 

a” ) a errrece Albany, N. Y., Passen Car 
Annual Show, State Armory, 
Albany Auto Dealers’ Assn. 

Feb. 21............Santa Monica,Cal., Vanderbilt 
Cup Race. 

UN Messinia Newark, N. J., Automobile 
Show, N. J. Auto Trade 
Assn, 

eee Cincinnati, O., Automobile 
Show, Cincinnati Automo- 
bile Dealers’ Assn. 

a eae Santa Monica, Cal., American 
Grand Prix. 

ee Albany, N. Y., Commercial 
Show. 

ee ee Danville, Ill, Vermillion Co. 
Auto Show. 
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sions that will be made at the plant dur- 
ing the coming summer. 


Parish Building Contracts Awarded— 
The Parish & Bingham Co., manufac- 
turer of cold-pressed steel stampings, 
has awarded contracts on the erection of 
a new building at Madison avenue and 
West 106th street, Cleveland, O. The 
structure will be .90 by too feet and will 
be one story high. The building will 
cost $180,000. Eight and one-half acres 
of land have been purchased. In its 
present quarters on Hamilton avenue the 
company is exceedingly cramped for 
room. Over 1,500 auto frames a day are 
being shipped to the Ford plant in De- 
troit. This has necessitated three shifts 
of employees. The west side branch will 
be completed and occupied by June 1. 


Simplex Plant in Los Angeles—One 
of the most completely equipped and up- 
to-date body-building plants in the coun- 
try is now located in Los Angeles, Cal. 
This plant is now being operated by the 

acific Coast agents of the Simplex car 
and in the future a number of Simplexes, 
instead of being shipped with body com- 
plete, will be shipped in chassis form 
and the bodies built and mounted in Los 
Angeles. The plant comprises a large 
three story building and every sort of 
modern machinery used in the construc- 
tion of high grade automobile bodies of 
both wood and metal has been installed. 
Extensive paint shops are also an im- 
proved branch of the plant and after the 
expert coach builders have completed 
their work, the body is removed to the 
paint shop floor where they are painted 
with high grade enamels. 





Claim Steel Products Won’t Rust— 
Under the direction of the Commercial 
Club of Green Bay, Wis., a corporation 
is being organized to establish a factory 
for the production of motor car parts, 
such, as hub-caps, door knobs and plates, 
lamps, handles, etc., as well as surgical 
implements, fittings and other similar 
articles, out of a new metal alloy for- 
mulated by J. A. Fletcher of Chicago, 
well known in the copper and brass 
foundry field. Mr. Fletcher several 
years ago perfected a metal which ap- 
pears to be as strong as steel but needs 
no plating or polishing. It is a solid sil- 
ver white metal and will not tarnish or 
rust. John F. Martin, president of the 
Commercial club, is making a canvass of 
Green Bay capitalists and intends to 
form a $100,000 corporation to establish 
a plant employing from 150 to 250 work- 
men. 


Gas Electric Engines to be Manufac- 
tured—As a result of recent investiga- 
tions regarding the possibilities of Van- 
couver, B. C., as a manufacturing centre, 
J. S. MacDonald, of the Phoenix Co., 
Eau Claire, Wis., is planning to estab- 
lish an extensive iron and steel factory 
with a plant for turning out gas electric 
engines, passenger cars, tractors, motor 
trucks, and such other apparatus as can 
be operated by gas electric engines. Mr. 
MacDonald is convinced that machinery 
may be manufactured in Vancouver as 
cheaply as it is turned out in Pittsburgh 
or in any of the Ontario centres, this 
reasoning being based chiefly on the fact 
that Vancouver has the raw material al- 
most at her door. 


Calendar—Shows, Meetings, Etc. 


— 

Feb. 23-268 ...:.....6.0 Indianapolis, Ind., Auto Show, 
Indianapolis Auto Trade 
Assn, 

eS ee Omaha, Neb., Automobile 
Show, Omaha Automobile 
Assn, 

Feb. 24-28.........Syracuse, N. Y., Automobile 
Show, State Armory, Syra- 
cuse Automobile Dealers’ 
Assn. 

oS Cincinnati, O., Commercial Ve- 


hicle Show, Cincinnati Auto- 
mobile Dealers’ Assn. 


rae Sioux City, Ia. Show, New 
Auditorium Bidg., Sioux 
City Auto Club Assn. 

March 2-7 ....0...0 Utica, N. Y., Show, Automo- 
bile Club, W. G. Comstock, 
Manager. 

So. a Fort Dodge, Ia., Show, Fort 
Dodge Auto Dealers’ Assn. 

March 3-7......... Tiffin, O., Show, Tiffin Adver- 
tiser. 

March 7-14........ Hamilton, Ont., Passenger and 
Truck Show. 

March 7-14........ Boston, Mass., Automobile 

ow. 

March 9-14........ Des Moines, Ia., Show, Des 
Moines Automobile Dealers’ 
Assn, 

March 17-21....... Boston, Mass., Truck Show. 

March 18-22....... Sharon, Pa., Auto Show. 

March 21-28....... St. John, B. C., Show, Arm- 
ory New Brunswick Auto 
ssn. 


eS ee Meseheotee, N. H., Autemobile 

ow. 
April 13-19% 0:5s00:04 Prague, Austria, Eleventh An- 
nual International Auto 
Exhibition, Royal Tier- 
garten, . 

May 30........... Indianapolis, Ind. 500-mile 
Race, Indianapolis Motor 
Speedway. . 

June 24-26......... Chicago, Ill., Seventh Annual 
Meeting of Nat. Gas Engine 
Assn. 

. Tacoma, Wash., Road Races. 
Tacoma Carnival Assn. 

i See ..++,Sioux vee Iowa, 300-mile 

Race, ioux City Auto 
Club and Speedway Assn. 
pe ee Lyons, France, French Grand 
Prix. 
[ae | ee Seattle, Wash., Track Races, 
Seattle S eedway Assn, 


[a See ee 


gs 8 Belgium rand Prix Road 
Races, 
Awe BO... .. s6:0« Chicago, Ill, Elgin Road 
— Chicago Automobile 
ub. 
PD in s-ciss vier Corona, Cal., Road Race, Co- 
rona Auto Assn. 
RS Bok cccstcaneth Paris, France, Kerosene Mo- 
tor Competition. 
Okt: 19S» s.0cs Atlanta, Ga., American Road 
Congress of the American 
ehwey Assn. and the A. 
November ..El_ Paso, Tex., Phoenix Read 


Race, El Paso. Auto Club. 
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Motor Men in New Roles 


RUCE Daniels Stutz Advertising 
Manager—Bruce Daniels has 
been appointed by the Stutz M. 


C. Co., Indianapolis, Ind., as ad- 
vertising manager. He will also become 
assistant to W. D. Myers, sales manager. 
Mr. Daniels served in a like capacity 
with the Pathfinder company, Indianap- 
olis, for 2 years. 

Hunziker Heads Luverne Co.—J. W. 
Hunziker has taken charge of the Lu- 


verne Automobile Sales Co., Minneap- 
olis, Minn. 
McGregor Dies—C. G. McGregor, 


manager of the Brooklyn, N. Y., branch 
of the C. T. Silver Co., died on Sunday 
last of pneumonia. 


Bartlett Universal Sales Manager—H. 
W. “Pop” Bartlett has been made sales 
manager at the factory for the Universal 
Motor Co., Washington, Pa. 


Urquhart Resigns—J. B. Urquhart. 
formerly vice-president and general man- 
ager of all the branches west of Fort 
William for John Millen Son & Urqu- 
hart, Vancouver, B. C., has resigned. 

Lamb Ideal Truck Sales Manager—F. 
E. Lamb, formerly sales manager of the 
Gramm M. C. Co., Bowling Green, O., 
has joined the selling staff of the Ideal 
Auto Co., Ft. Wayne, Ind. He will act 
as sales manager. 


Drought Heads Wisconsin Dealers 
Assn.—J. T. Drought was elected presi- 
dent of the Wisconsin State Automobile 
Dealers’ Assn. G. A. West of Milwau- 
kee, was elected treasurer and H. A. Ap- 
ple, secretary. 


Allen Heads B. C. Trade Assn.—The 
annual meeting of the B. C. Auto and 
Motor Trade Assn., Vancouver, B. C., 
was held recently and H. G. Allen was 
elected president. C. A. Ross was 
elected treasurer. 


First A. C. A. President Dies—G. F. 
Chamberlain of New York City, died 
suddenly February 9, at the age of 53. 
He was one of the founders of the Auto- 
mobile Club of America, of which he was 
the first president. 


Humpage Treasurer International 
Chemical—F. Humpage, formerly 
general manager of the Thomas M. C. 
Co., Buffalo, N. Y., has been elected 
treasurer for the International Chemical 
Co., Bridgeburg, Ont. 


Beharrell Takes Tire Job—Arthur Be- 
harrell, formerly connected with the 
sales department of the New England 
branch of the Studebaker Corp., Boston, 
Mass., resigned recently to become man- 
ager of the Fisk Tire Co.’s branch at 
- Lowell, Mass. 


Beck Pennsylvania Tire Representa- 
tive—F. B. Beck has become Connecti- 
cut sales representative of the Pennsyl- 
vania Rubber Co., Jeannette, Pa., manu- 
facturer of vacuum cup tires. He was 
formerly representative of the U. S. Tire 
Co., in the same territory. 


Automobile Insurance Co. Elects Offi- 





cers—At the first annual meeting of the 
stockholders of the Automobile Insur- 
ance Co., Hartford, Conn., M. G. Bulke- 
ley was reelected president; M. G. Brain- 
ard, vice-president; J. S. Rowe, secretary 
and C. H. Remington, treasurer. 

Wade to Sell Schafer Bearings—C. E. 
Wade, of Detroit, Mich., has been ap- 
pointed sole selling agent in the Middle 
West for Schafer ball bearings, imported 
by Barthel & Miller, New York City. He 
was formerly selling representative for 
the Rhineland Machine Works Co. 

Willetts Withdraws from Remy Elec- 
tric—E. F. Willetts has withdrawn from 
his position as manager of the Detroit 
branch of the Remy Electric Co., and 
will establish himself as general manu- 
facturers’ representative. He is suc- 
ceeded as Remy manager by J. M. Bell. 

Ligon Appointed District Manager— 
D. J. Ligon of Atlanta, Ga., has been ap- 
pointed district manager for the Detroit- 
Wyandotte Motor Co. Wyandotte, 
Mich. He was previously associated 
with the Maxwell company, U. S. Mo- 
tors, Grabowsky company and the Chal- 
mers company. 

App with La Vigne—James App, 
formerly assistant general manager of 
the Cartercar Company and lately pur- 
chasing agent for the Chevrolet Motor 
Co., has joined the forces of the La 
Vigne Cyclecar Co., Detroit, Mich. He 
will act as purchasing agent for the 
cyclecar company. 

Busby Duplex Governor Engineer—L. 
B. Busby, chief engineer of the gasoline 
motor department of the Electric 
Launch Co., has resigned to become en- 
gineer for the Duplex Engine Governor 
Co., New York City. He is now on a 


‘western trip making trip making test in- 


stallations of the governor at various 
manufacturing plants. 

Vaughan Heads Toledo U. S. Tire 
Branch—C. Q. Vaughn, for several years 
district representative of the United 
States Tire Co., Toledo, O., has been 
promoted to the position of manager of 
the Toledo branch of the company. 
Judd Cox, formerly the resident mana- 
ger, takes the position of city sales 
manager and G. H. Wood that of office 


manager of the branch. 


Firestone Representatives Shifted— 
The Firestone Tire & Rubber Co., Ak- 
ron, O., has appointed J. F. Cast, for- 


merly manager of the Cleveland branch 
of the company, as special commercial 
tire representative in Ohio and Indiana; 


F. B. Talbot, formerly manager of the 
Dallas branch, succeeds Cast at Cleve- 
land: H. W. McFadden takes Talbot’s 


place at Dallas, while G. C. Faling, who 
formerly traveled in the Texas territory 
for the Firestone company, takes Mc- 
Fadden’s place at the head of the Hous- 
ton branch. 

Three New Stewart District eceniin 
—E. McK. Hunt has been appointed dis- 
trict sales manager by the Stewart Mo- 
tor Corp., Buffalo, N. Y., for Connecti- 
cut, New York City. New Jersey. East- 
ern Pennsylvania and Virginia. During 
the past year he has been actively en- 


gaged in selling Stewart trucks in 
Northern New Jersey, as a member of 
the Ingle Hunt Motors Co., Newark. 
H. R. Fletcher has been appointed dis- 
trict sales manager for northern and 
western Pennsylvania, New York State, 
and the provinces of Quebec and On- 
tario, in Canada. He has been connected 
with the E. V. Stratton Co., Albany, N. 
Y., for the past year, in charge of the 
Stewart truck division. J. J. Martin has 
been appointed district sales manager 
for Stewart motor trucks in the Middle 
West, with headquarters in Chicago, 
Ill. For the past 18 months he has been 
connected with the Commerce M. C. Co.. 
Detroit, Mich. 


Garage it Dilan Field 


Kansas City Co. Removes—The 
Motor Tire and Repair Co. has removed 
from 1826 to 1817 Grand avenue, Kansas 
City, Mo., where larger quarters were 
obtained. 


John & Arthur Moves—The John & 
Arthur Co., one of the biggest accessory 
houses in Boston, Mass., has moved 
from Boylston street to Massachusetts 
avenue, taking the place vacated by the 
Cole Motor Car Co. 

Crescent Wants Additional Equipment 
—The Crescent Motor Co., Carthage, O., 
which recently secured the plant of the 
defunct Ohio Motor Car Co., will be in 
the market for additional equipment 
soon. Plans are in preparation for ad- 
ditions to the manufacturing facilities. 

Co. Now in New Hands—The Koo- 
chook Rubber Co. at Compton and 
Locust streets, St. Louis, Mo., has 
bought the stock of the Holzmann Auto- 
mobile Supply Co. and will carry on the 
latter’s business. George Holzmann an- 
nounces he will open an accessory house 
in Los Angeles, Cal. 

St. Louis Cos. Move—Two additions 
were made to the St. Louis, Mo., automo- 
bile row on Locust street when the Gen- 
eral Motor Car Co., Hupmobile distri- 
butors, and the St. Louis Stearns Auto Co. 
moved into the 3000 block. Each of the 
new buildings is built on the latest lines 
and has every modern convenience. 

St. Louis Gasoline Cheaper—Three 
days after the Standard Oil Co. of 
Indiana announced the price of gasoline 
at four stations it maintains in St. Louis, 
Mo., nearly every automobile filling sta- 
tion in town made a like cut. This is 
the first cut in the price of gasoline for 
automobile use, although the general oil 
rates had been reduced a month ago, 

New Indianapolis faxi Rate—Horace 
F. Wood, of Indianapolis, Ind., has 
established a special shopping and call- 
ing rate for the limousine taxicabs he 
has in operation. The rate for this 
service from I p. m. to § p. m. is $2 an 
hour. During the other hours of the 
day and night a uniform rate of $2.50 an 
hour is charged. 

Brilliant Lights Prohibited—The com- 
mon council of Hartford, Conn., has 

(Continued on page 488.) 
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of your car, You have neglected to put on Weed 
dangerously skidding Chains. 


on the slippery You anxiously view the slippery 

pavement ahead pavement ahead and have a mental 

SUT ~=6picture of your car “‘side-swiping’’ a 
fellow motorist. 


Why nurse anxiety and coax calamity—why take 
such chances when you know 


Weed Aanti-skid Chains 


Absolutely Prevent Skidding 


If you don’t equip your car Weed Chains do not injure tires 
with Weed Chains, and put even as muchas one little slip or 
them on when the roads are skid—They are slipped on in 
slippery and muddy or covered a minute without a jack— 
with snow and ice, you aretak- _— they never fail in an emer- 4 
ing chances on your own life °N¢y. Join the safety cam- { 


. ign — exercise caution. 
and are a serious menace to P@8&"— exercise cautlo 
Equip your car with 


every road user. Weed Chains today. 


Sold for ALL Tires by Dealers Everywhere 


Weed Chain Tire Grip Co., 


28 Moore Street - - - - NEW YORK 
<— “, Manufactured for Canada by 
oe Chain Company, oats Office: Shaughnessy Bldg., Montreal, Can. 
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Please mention The Automobile when writing to Advertisers 
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New Agencies for Passenger Vehicles 
PASSENGER VEHICLES 

Place Car Agent Place Car Agent 

Albuquerque, N. M.....Oakland ............ Interstate Motor Co. Patchogue, L. I., N. ¥..Misselkar ....ccceces Bellman Auto Co. 

pO“) er ON eae G. A. Mueller. SE MN isceccerscous Herff-Brooks ....... Grisswold & Edmondson. 
errr eee G. A. Mueller. Plymouth, Wis......... ere Deichert & Arndt. 
po ie: eee fea E. A. Caldwell. Qo eS OS ae Auto Supply Co. 
Argenta, Ark........+6. OS eee Gokiand Auto Co. Prattsburg, = octewen Maxwell ....ccccses Fred D. Clark. 
Re, Ons se cncasee EE. ig dedeserseie . H. Derreough. Quasek, werere. er eS eet ree Citizen’s Garage. 
_——— < Seee EL “a racewoaiww gars Geo. E. King. Ouebec, Bon Kae ease WOME voce nessa ves Dorval & Pasnsot. 
————_ Oe Pathfinder ......... H. H. Derreough. Racine, Wis............ OO ee J. C. Johnson. 
eee Franklin ....:....... Hull & Dube. ee eee MEER «kisi oats sened Mathews Bros. 

Rees Te. Ceseeeeet¥es De eee” Arthur Brown. Oo See ee eee R. V. Allen. 

Bartlesville, Okla....... Oakland ............ J. C. Brady. San Francisco, Cal...... Herff-Brooks ....... Linz-Sanborn Motor Co. 
Bay City, Mich......... Kisselkar .........- The G & G Sales Co. eee “i eae: << Been Edward Johnson & Co. 

. Blue Mound, Kan.......Oakland ............ Burt & Son. Shawano, Wis.......... Buick ...ccccccces -Shawano Auto Co. 
Blythesville, Mo........ BEE, ckiGueecsoneas White & Smith. Sheboygan, Wis........ ME 3. ccameeus : [Sheboygan Auto & Supply Co. 
Blythesville, Mo....... SEONG ccc cows White & Smith. Shreveport, La......... MAGROURRT .o.cvcc cece J. Lowe. 
eM be cde cen canee eee Kinseth & Ries. eT ee See Herff-Brooks ....... Adams Auto Co. 

DO Wie. Beveceveven MAZWE 2... ccccece C. H. Barlow. South Bend, Ind....... Herff-Brooks ....... J. W. Nikart. 
OMEN. Wik. cccccccces BEL. Sarvieesuwawatl \dolph_ Ulmer. South Lyon, Mich...... eae Challis & Smith. 
Brookfield, Mo......... a, er rr B. K. Newcomb. Seringhield. isarcwnweuek SS a .P. T. Rathbun. 
oe | ae a ee \. L. Holloway. Te Butek 20; -Fred Stier. 

a See eee H. A. Paxter oe SS ee Maxwell . , Auto Co. 
Buc ly Be onc wea ES eee Vesta Herrold. The Dalles, Ore..... 20 Maxwell .. L. Dunsmore. 
SS eae ee California Machine Works. Tipton, Ind...... ...Maxwell ?Kendall & Son. 
Cameron, Mo.........<. eee R. H. Holloway. Uvalde, Tex...... ..»-Maxwell .. LE. B. Zachry Co. 
CG We gisis cos chien Oakland ............Auto Sales Co. Viroqua, Wis..... <n. e+. -Tuhus & Clark. 
Ceandale, Kan.......<«e« EE oda 6 cdouweee Anderson Bros. Wakefield, Neb.........Maxwell ..-Olaf Wendell. 
Chambers, Neb......... SS ee F. A. Barnard. Walworth, Wis..... <see. o<s ..Chas. McCabe. 
oe ee EE. ince wee sects McDuffee Auto Co. . Washington, D. C...... Davis ..Presbey-Haynes Motor Co. 
Clay Center, Kan....... SR J. R. Watts. Waterloo, Ia...... ee Burd Auto Co. 
Clifton, Kan............- Geltond éebeetewcens Nelson Bros. Watertown, Wis.. - Baek Sveserecesecoe Copeland Roach Motor Co. 
Calter, Te. .ccaceccccss Herff-Brooks ....... H. C. Hartwig. Waupun, Wis..... A Sree Lansaal Bros. 
Coloma, ee ME needneeds dated Vilas Follett. Webster, N. ees eee L. J. Bonenblust. 
Columbus, O........... Allen ..............Snyder Auto Co. Webster City, la....... CO eae Wilke Auto Co. 
CeINNE, BOR. siccvccs RSs D. F._ Heter. Westfield, Wis.......... | are Schauer Bros. 
Columbus, g Ree eReeaae od 4 ave wanareene The Central Auto Veh. Co. oo a eee CED Siikcssosees J. K. Robinson. 
bo mam peassenoes are age enabare axa Craigheed Motor Sales Co. 
Solumbus, Me. cosnces eee . F. Heter. MERCIAL VEHICLES 
Council Grove, Kan.....Oakland ........... y a F] Crippen — Vs 
CURE, Wits ccc ccxcces DN. cnéoseksd vedas Fred J. Rogers. BN ON. pacnncee ences Koehler R. W. Kuhns. 
Demwere, O.ccccccces eae C. A. White. New York City. a ih aie ar Gaggenau Gaggenau Auto Sales Co. 
—— * SeReeoaee eS eae Warriner & Cochran. Port Arthur, Tex..... - Koehler Crowell & Gifford. 
East Troy, Wis......... OS eee Dickerman Hardware Co. Reading, Pa............ Koehler ..........06/ American Garage. 
meee, Re Duy Wee Bs cses OO eae Hoefiner’s Garage. OS, See Koehler --Cochran & Co. 
ee tid ais oi wast J. A. Lerson. Springfield, Mass....... General .--.-General Vehicle Co. 
Ft. Wayne, Ind......... Herff-Brooks ....... H. G. Raymond. St. Louis, Mo.......... Buffalo -Electric Garage Co. 
Fort Atkinson, Wis..... Ree: William Wille Co. St. Lows, MO. ..0c.06es MOG ccccccccccees Mogul Sales Agency. 
Forsyth, Mont.......... eee Lindburg & Sickler. Me EM. BiOe icc ccces nad sas seaee Mogul Sales Agency. 
Grand Rapids, Mich.... Kisselkar ..- Frank P. Oswald. 
ase ll "ee cheese mee MN penananhoek an Larson. ELECTRIC VEHICLES 
uide Roc e .-Oaklan voske 2 COO 
Guthrie Center, lowa.. .. Kisselkar ..Lower Bros. Auto Co. St. Louis, Mo.......... Buffalo ..... veeeeae Trenton Motor Co. 
Hermann, Mo Ateaatee ++ ++Maxwell Christ. berlin, & Son. eo See DE woxsraaceent Electric Garage Co. 
Hood River, Ore. “ axwe Howe & Ingalls. 
ag Mo. . Lsspcteteaae snore et >: tt CYCLECARS 
ron River _ Re axwe .. Lindwall & Lindstrom. 
Jefferson City, Mo...... Maxwell Tanner Bros Rosten, Sess Tere eenmeren comation ime ueeaien Ww. S. Mada + 
ansas City, Mo....... ‘eee: Dey-Embry Motor Car Co. a BEB. 0 oes eeese Twombly ....++.+++ Ross seaccocks. Cc 
Kenosha, Wis.......... ME on nena Thompson Motor Car Co. ilwaukee, Wis........ Dudley-Tideman ....The Wisconsin Cyclecar Co. 
Keokuk, Iowa.......... Kisselkar ..........Central Auto & Machine Co. Milwaukee, Wis........ La Vigne........... The Wisconsin Cyclecar Co. 
Kewaunee, Wis . . Buielk : 4 . Dialmaker Beds Milwaukee, Wis........ co. See The Wisconsin Cyclecar Co. 
Kimballton, . gaia rn... M Beheck. Milwaukee, , eee Zip cccccccccccccece The Wisconsin Cyclecar Co. 
Cane Ae © Occ BAROOE 6c occc ccs |. H. Bundy. New age ee ci eras avecesa dacak eons 3 B. — 
Lake Mills,’ Wis........Buick ...+-+.+++.--- Lake Mills Auto Co. oe Faille OL Dy c 
Lamartine, Wis... .-Herff-Brooks .......S. 3 McCumber & Sons. Omaha, Neb.........-.. IMP.e ee eee cece eee eee \ebraska ‘yclecar Co. 
Laredo, Tex...... CO FSS E. nike. Philadelphia, Pa.......-. Imp..... Hea eorees seis Penn Cyclecar_ Co. 
Marthasville, Mo.. . Maxwell «........0. Sates & Mebruer. Phoenix, Ariz.......-... IMP --eeeeeeeee eee Pheenix Auto Co. 
Se es ee D. A. Walton. Phoenix, Ariz........+. - Imp a , Sener Co. 
ee ae M. V. Hanson. Pittsburgh, Pa.......... 
ee, eo ee OS aa J. J. Youd. Portland, Ore........... Berger “Erce 5 Supply Co. 
Minneapolis, Minn......Briscoe ..........e. E. B. Stimson. Providence, R, I........ Batchell 
Minneapolis, Minn...... DE eceseeccee -C & S Motor Car Co San Antonio, Tex....... Texas Motor Truck Co. 
Minneapolis, Minn...... McFarlan ......cc0e John P. Snyder. San Francisco, Cal...... ee teen eee ee ees C. L, Barnett. 
gp Sappepenies: Franklin .......... . Dalton H. Duncan. San Francisco, Cal...... --W s. —_ Car Co. 
Montpelier, Vt......... DE -incebevewcet Albert J. Gauvreau. San Jose, Costa Rica.... oo J. N. 
Mystic, Conn........... Kisselkar ......... .L. S. Doyle. San Juan, zee Rica... ue Seatings “A. Panzardi. 
New Lexington, O...... NE og eee C. C. Diilow & Sons. Seattle, Wach.. : .. McIntyre Sales Co. 
New Orleans, La.......McFarlan .......... The Case Sales Co. Sioux ‘City, Ia........ - Imp. Thos. Murphy. 
New York City......... A ae Benz Auto Sales Co. Spokane, Wash......... Imp Cyclecar & Supply Co. 
New London, Wis......Buick ..........--.4/ A. G. Jennings. Se LOOM, MO... <2 veces Imp Oldsmobile Co. of Mo. 
Oakesdale, Wash........ Oe eee Oakesdale Land Co. ee eee IE ok cnccaciecun Oldsmobile Co. of Mo. 
Oconomowoc, Wis...... ri ie akc naire’ Chas. Schoen & Sons. Ge s.a << as ame | Serer Hatfield Auto Tr. Sales Co. 
CN Biivévesicevccees Herff-Brooks ....... C. F. Tones. a S| ae eee sore G. B. Yard. 
Papillion, Neb.......... Oakland ............ Chas. Snazel. Washington, ee ee 4 ee ERT ee H. B. Leary, Jr. 

Garage and Dealers’ Field (Continued) 

(Continued from page 486.) Corbin Speedometer Moves in N. Y. age facilities for some one hundred cars 
adopted a form of ordinance against City—The Corbin Brown Speedometer and have a large paint, machine shop 
automobile and trolley car headlights has removed its New York office from and battery department in addition. 
which provides for a fine of $5 for vio- ah acyectota — 7 ge age es New Ford Service Station—The new 
lations. Under the provisions of this Ba € past 3 a - © 5 corne Ford retail and service station near the 
ordinance brilliant lights cannot be used roadway and 63 street. n its new capitol, in St. Paul, Minn., is to be 
within the city limits. Fire department tent the company oe green up a opened March 1. The building is three 
apparatus is exempt while on the way to oa ete service, supply and repair sta- stories and basement, 100 by 150 feet, 
or at a fire. 10n. and cost about $45,000. The tile roof is 

Takes New Departure Agency—The Large St. Louis Electric Service Sta- made so machines can be worked out on 
Hearsey-Willis Co., Indianapolis, Ind. tion—The merger of the Detroit Electric top of the building. The output in St. 
has secured the agency for New Depar- Car Co. with the Electric Garage and Paul is estimated at 500 cars. The new 
ture ball bearings in Indianapolis and Service Co. creates the largest service branch in Minneapolis, ten stories, will 
vicinity. The company expects to carry station in St. Louis, Mo. The company will be ready in the fall. The company put 
a large stock, in order to assure imme- maintain a great electric vehicle garage out 6,000 cars in 1913 and will ship 10,000 
diate replacements. on Delmar avenue, which will have stor- in 1914 from this house. 





